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Abstract

The World has been facing a strong tendency of climate change during the
last five decades, which deeply affects renewable energy resources. Since 1986, in
Georgia, including the Kakheti region, hydrology observations have not been
conducted on most rivers having small and medium hydrology resources.
Therefore, nowadays, renovated information on those rivers is not available.
Herewith, existing researches on solar energy resources are also outdated, because
the Ministry of Energy of Georgia mostly refers to outcomes of a research made in
the 1980s. Given changes in climate conditions, these old researches can not reflect
the present situation properly, therefore, there is a lack of interest from investors
and these renewable energy resources have remained inapplicable. That is why,
expedition research has been conducted on rivers having small and medium
hydrology resources in Telavi and Akhmeta municipalities, whereby the yearly
amount of watercourse of a river Ilto has been determined. Also, in a specific area
of Telavi municipality, the yearly amount of solar radiation has been estimated.

After research of hydro energy and solar energy resources in Telavi
municipality, the condition of the high voltage electrical supply grid has been
inspected, whereupon balance of electricity production-consumption and yearly
power transmission losses have been determined — Telavi municipality consumes
the highest amount of electricity in Kakheti region. Besides, in Telavi
municipality, only two small hydropower plants have been functioning at
the moment, which means, that in Telavi municipality the vast majority of
electricity is transmitted from the external high voltage electrical grid, which is
related to power transmission losses. In Georgia, in 2021, the highest amount of
power transmission losses was stated in the Kakheti region (5.4%), wherefrom
Telavi had the highest quantitative share of 25% out of all municipalities.

The dependency on external high voltage electrical supply grid raises
difficulties of reliability of electricity supply and energy security to Telavi
municipality because in the course of bad weather shortcuts and power grid
systemic breakdowns, Telavi municipality remains without electricity. Therefore,
due to the above-mentioned problems and to lower power transmission losses,
solar and hydropower plants have been designed in Telavi municipality. The
hydropower plant will be fed by the water flowing in the main channel of the
Zemo Alazani irrigation system. At the moment, the hydrology of this system is
fully utilized. For that reason, specific infrastructure should be organized near to
village Chachkhriala, for some amount of water from river Ilto to be passed to this
irrigation system and flown down to the designed hydropower plant in Telavi.
Installed capacity of the hydropower plant will be 15 MW, whereas solar power
plant — 11 MW.

35 kV substation has been designed in a powerhouse of the hydropower
plant, where produced electricity of these two power plants will be collected. This
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substation will be connected to a 35kv substation “Kurdgelauri-35” with a 35 kV
underground cable. The existing overhear line between substations “Kurdgelauri-
35” and “Telavi-110” should be replaced with a new one having a bigger conductor
section, so for the produced electricity of the designed solar and hydropower
plants to be transmitted to the high voltage power grid safely.

Produced electricity from the solar and hydropower plants will fully cover
the electricity demand of Telavi municipality for six months (April-September),
whereas during 24 hours of each day of remained six months, 18 hours will be
fully covered (00:00-18:00), but another 6 hours (18:00-00:00) electricity
consumption will be higher than production, thus, missing amount of electricity
will be substituted by external high voltage power grid. The yearly amount of
produced electricity from these two power plants will be 119,301,960 kWh, which
will be more than the yearly electricity demand of Telavi municipality by
28,130,076 kWh.

The designed hydropower plant will be equipped with a function of black
start to increase the reliability of the high voltage electrical supply grid of Telavi
municipality, which allows the power plant of working in an isolation regime, so
Telavi municipality will be supplied by electricity in the events of high voltage
power grid systemic breakdowns and bad weather shortcuts.

Research showed, that after the grid connection of solar and hydropower
plants, Telavi municipality will become energy independent and power
transmission losses in the Kakheti region will be reduced to 4.05%.
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RMEOHIME00) Q5TMOMNZGdS:

AST = LST + 2= (3)

EOT 56MH0b ol gob3sgemdsdo sGLgdmo @mmol ol dwmdols
bsbaMd03mds, OG0 99900905065 gobolisbwgz®mgds:

EOT = 9.87Sin(2B) — 7.53Cos(B) — 1.5Sin(B) (4)
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28



5a0wHg  dBol  Lbbogol @o3gdol 3Mmbg (8) 89090 BMOIMWON
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0, = cos~1(Cosb,) (1D
Lo0SBYG,
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2
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390Mmm3s3 dgLsdEgdgE0s:
SR=12-DLT/2 (17)
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SS =12+ DLT/2 (18)
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5GHIMbggHmdo 99dmFGsdg dBol Lbogol 2sdmlboggdol Looy
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dbob  99mbboggdol  Momgbgdol  sbMow  Bgsdomdy  (Hr)
2odmbomzwgws© dBob boggdol doMsdoMo (Hp) ©s d0dmgsb@wwo (Hy)
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H, =H— Hy (22)
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boo@ K1 960b Lvynms 30b 06gdlbo s 0.73-b Gememos [17].
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1+cosf
2

1—cosf

)+H B (2D (24)

Hr = Hy Ry + Hq
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Lo5MOLOMZOL  3OOL  2oblobPgMMo. Fgbsdsdolo®, Herom® ©S LOWG
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22 9%Bob gegd HOmbsamdol boddgsg®ol aoblisbmaMs Bsmgdsdozn®o
dmgerols 359mygbgdom

090bsm30lL, M dBolL 9gdBHOHMLIEYMOMOL sATMo LoddEs36Y
3960LsBEOZOML, 30039 MH0Qd0, HMEOEGOJ0s 0lgmo ol 3sbgwrols Godo
3906Bgl, MHMIgeo3 BobsbLMo s 394603900 M35LIBOOLOM Y39y
dolboegdo 0gbgds. 3oL 8909y, dBoL  gEgdEBHMMLIEYMOOL  LoddersgzMol
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Ny =Ny (1 - ,BC(TC - Tr)) (26)
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(Q peroggiio bsdgserm) BIAO 5O 26> 0gmb.

> Ne  AOOOBOBOL @5 Ny 3969MGHMOOL B0 JdYgEdOL
3098030963 9005, MMIgwms LoWOWYJd0 90IY WOs35HBMbgddo FgMHygmdL:
Ny = 09- 0,96, n,,5 = 0,97-0,98. 53 85839690 gdol BLGHo 8608369mdob

3obLolsBEZMO© 930G,  BoBoM©al  G9dbo3MM-93mbmdozm®o
5b65e0Bo s 3MB3MYgH M 3MMgdBHBg FMmMagdIer 439moBg M0 IO
AGMOHB0bs-29696M5GHMM900 S 99dBHOIo Imfigmdowmdgdo dgocmBqL.

mombo dfom3mgdeols A&MOB0BS-29b9M5GHMOO &94603796-
9306m303mE0  5bsewobo BsBoM©s s dmbs3gdgdo 9gHmTsbgml Fgsms:
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~GEPPERT",

~GUGLERS,

~VAPTECH®,

»VOITH".

50 3033560900l  Boge

Do63mgdmwo GHmMmd0bs-3969M5GH™MM00L E99b03m6M-93mbmBo3mMo Fgotgds

ob. 3b6. 10-30 [27]:

&1Md06s- .
80B9G3O®GO 96099900 Geppert Voith Gugler Vaptech
GO
Bodesgy dgs 7,5 7,5 7,5 7,5
Bmdobsgr®o
BoBgsthy rpm 429 429 428.6 428.6
2993930L bohdstg 773 (05gu5 | 782 (Bsgu5 | 772 (@sdu 5 690 (3sgu 5
rpm
(0bg®E09) fo) fon) Ho) fo)
do0d30 3 10500 10500 10500 10500
0bmsi300l i H F H H
305lo
fyarob botxol
Bmdobscr®o /0 2,29 2,29 2,29 2,29
boEoy
3909 0
590306506 C 40 40 40 40
29BHomo
LoIdszMOL cosf 0.85 0.85 0.85 0.85
3IB03096HO
B9pO0Cgbob - IC 21 IC 01 1C21 IC 01
Lol3gds
1530B560 - 30bMlyeo | 3mbmlvymo | 3mbmlmeo | 3mbalnéo
Lodwoeem fmbs ) 57 43 50 66
GoOdobol 943 % 0,93 0,95 0,94 0,94
2969605@ ™Mol 943 % 0,974 0,983 0,971 0,976
&9IOHdoboL FHodo - P6V-136 P6Vi P6VvV PVéc
SN e} € 5,037,216 4,293,900 447,808 4659421

300 10. GvOdobs-496gMs@EHmmgdols IFomdmgdagdols 390ms35Hgdgd0

0905690056  Bsbl, MHMI 0BMEsEool  Jerslol, Lsghmm  Fmbol,
AGMOdoboL FoGyo Jdggdol 3m9x3030963)0L, 3gbgMsEHMMOL oMo Jdggdol
309803096@0L s gsLol dobgz00m Lsr3zgomglem dsB396909w0 49
30035605 “VOITH-L” 5g3L. d9Lsds30bs, dgo6mBs 53 dfomdmgdeol 3gen@mbols
Go30Lb 2 oo LYARSDBS LObIOMbMEO  BHWOBObS-3969M0GHMEMO, GMmIol
3996037960 35658990056 Fgladergdgeros, o0M339L N GLIMDOBOL @O N,y46

3969605GH™OMol  do6o  Jdggdol  3m9gn03E09bEHI00, MHMIgEms3 99990
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9609369cmdgdo 593 ne = 0.95, ny = 0,983, (ob. 6. 3). ,VOITH-b

LobJOHMbMEo GHMMHBOBI-29bgMSEBHMOOL LYHSMO obogom ob. bsb. 6-do:

BobsBo 6. VOITH-b fotdmgdmemo @edobs-g96g0e@mmo

50b60dbs300, MHMI 3bM.-1-d0 FoMdmagbowo gsbgdo LodMmgddm
39LoL  LoggbgMo@GHMOMm  F96mdol  yzgws  Fooo O  IBSEO  dsd30L
99dGHOo  8mfymdomdol s 3909gegdol dmbEogl dmo3ogL. saMgm3g,
dommM30L,  MHggMOHo  ©330L,  93BMIsBH0DoEool,  gugdBHMmgbgtyool
506M03b30L FgMM50 M9 gd0L 25HYmds s MO 9356005, 58 49bgEsEHMEMIOL
0BME0MGO 0950330 39)FomdOl BMBIE0sE 9M0OL om3seolfobgdmwro.

GMOB0bo-39bgmsBHMOmol  dgMBg3z0L 9909y (33Wo©o  ©gbols
515350090 LYTGIDO MOYMIYbOS doErM3560 FHMIBLRMOTsBHMEOO Mbo
3906B9L, Goms 296965@MM9d0@6 49dmBsgz5¢wo 10 33 dsd30L 35 33 dod35009
50500985 dmbgl. doermgzsb0 GHEMBLRMOToEGMMJdoL TgmBggz0ol OML, om0
X9099600 6mdobsgrmMo Loddwsgzmg 3gbol oEYTM LoddEegMgbg dg@o
Mbo 0ymb. s9Mgm3z9, 59 doErM3560 GHMIBLRMOTsEHMMgd0L dgMbgzol MM,
3533 950301 200d3gdo  3odgerols  dgmMg  dbostgl  sOLYdMEo /b
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»32IMOOIMMOLE s  F00gdsmg  Jugeol 35 33 dod3z0L  dsermgsabo
G®obLRMOsGHMMGOOL FJgPmgdooL xQRJo03 bs 0gbsl bg39w™dsdo

d00gdmOo.

339359 B39, O™ ,m9wslol” s ,g696Mam-3MHmL 3533 dsd30L
Juoegddo  d0MOMOIE  3MS0bmo  [oMmBmgdol  BHEMBLRMOT>EHMMYdO
3990m0yqgbgds (JSC Zaporozhtransformator), dogsd ¢936M5065d0 dodobsdy
36MHm3qLgool  aodm gl Jo®bobs  OMMgdom  oBYMGIMO0s.  Fglsdsdols,
0ddmwo Fomdmgdol (ELTAS TRANSFORMATOR A.S.) 10/35 33 dsdgol 2
gowo 10 335 LoddErsg®mol dsermgzsbo BHMIBLZMOTsEGHMMO TgoMbs, MmOl
doM0m50 ¢9d6036M0 Fobsliosmgdegdo ob. sb-4-Jo.

dom3560 BHMIBLEBMMTsEGHMMOL 8999y, 990MRs 5 gocwo 10 33 dsd30L
3905b5fogdgwo  Imfgmdoemdol MxMgo, Ls0EIbsE 2 oo SMOL
LoggbgOOBHMOM, 2 (3500  LsGHMBLBMOToGHMOM  MxMgoo ©s 1 oo
L5300 IMbTsMgdOL  BHEOBLGZMOTSGHMMOL YYXMgO. sxMgm3g dgocBs, 4
390 35 33 35030l 253565(0egdgo dmfymdommdol MxMgo, bLoowsbsg 2
3OO 3OO BoG®MmIbLRMOTsBHMOM MxMgo, 1 gowo 35 33 dsd30L dbob
9994 GHOMLOYMO0D M350 35090l LobsBm »MxGgwo ©s 1 oo J/b
»329OOI)MH0 -390 Fodogoo 35 33 dsd30L 39dgerol Lobsbm My cgo.
595856539, 8906MBs Loa9bgMo@MMH™ F9bmdol (33eso s 3Mdog0 ©gbol
R9O0 @ 1 gowo 0By 39bgmo@Gm®o. 53 Jmfymdowmdgdol doMmOomSEO
3996037960 35653930900 0b. ©sb. 5-do.

39LoL doMOMIO G 9GO FMFYMOOEMBIOOL O BMOIMEs-43-
ol y39ews 36033690l LooOL IOl J9dgy, LodMmgd@m 3gbol Joge
39003993539099¢0 o3IOl WOIMHO, M3049M0 S Heror®o Loogdol
390mm3mo3 obs Jgladwrgdgeo. golsmgzsoljobgdgwos ol goddo, GmJ
39L0L YT BOAIHZ3MOL  obLOBEO3MOL WOML, IYObos Fywrol
fon®o  Lsdmswm  bo®xo  (Qpwomco tsdmsan), O30l obgogomss
LobdOHmbomeo  GHMMd065-2969M0@™MOL  Bogbodscro  gaol  boGrxols
9b6Mds 2oboLHMIMS. 599096 25dmIE0bsmYg, Fycol fowofowol Gsdwgbody
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0396 oS olgmo dmdgbEgdo, Gmas 3gbo LEMWo 6 bsfomdMmogo
©SAH30MM3000 03)35390L. gl Fog@mOmo  3gbol dogH  9gE9gdBHMM9bgeyools
359313539008 MH5Mm©YbMdOL 563500930l OML 59930 GdWsE Mbs 0gbsls
359390 md5d0 Jogdo. sbysM0dgdo “Microsoft Excel” 3m330w@ g6y
36HMyM535d0 LM, 8909900 ob. 3b6. 11-do:

fyerob 2369353 0L M3099M0
L55MIGOZ0 QOOMHO

bstrxo | ©@oGoOmm3z0L 250m3w)dsg

# 039 2000099853905 | 250m3mPs390s
90% 3sb396909¢0 905
33¢/bo 33¢/bo
2%/40 % 33¢/Lo

1 056 1.04 45 6,551 157,227 4,716,804
2 090 1.14 50 7,181 172,345 5,170,343
3 956 1.56 68 9,826 235,840 7,075,206
4 5336 2.85 100 14,425 346,201 10,386,039
5 850 3.77 100 14,425 346,201 10,386,039
6 0gb 421 100 14,425 346,201 10,386,039
7 | oz 3.62 100 14,425 346,201 10,386,039
8 53 3.01 100 14,425 346,201 10,386,039
9 bad 2.43 100 14,425 346,201 10,386,039
10 | odd 1.67 73 10,519 252,469.9 7,574,099
11 6oy 1.12 49 7,055 169,321.17 5,079,635
12 | @93 1.09 48 6,866 164,785.78 4,943,573
13 | xs80 134,549 3,078,520 92,316,321

gbMoo 11. bLsdMmgd@m 3glols s3Mgas@gdols s@Egzommzol dsB3gbgdgwgdols s
3900399353900 gegdBHemem g9bgMaool Mom@gbmds

0930l M50mboll  9egdGHO™Mgbgaool  dmbdsegool  LodMMmAbmbBm
9mb5399900 53 Lo3dMMgIEBH™M 39LOL S MYWs30L MooMbIo 5MYdMo MmMo 39LoL
9096  99m39d5390E0  9gE9dBHMMgbgeool  LE3OMYPbMBM  ImMbs39dgdL
390569, 990093900 ob. 3b6. 12-Fo.
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LSOO
39 | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 |15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
333%/bo

o6 | 06 | 02 | 1.8 | 02 | 02 | 02 | o |-371|-a77|-581|-651|-581|-713-715 | -803 | -713 | -6.47 | -6.41 | -6.87 | -6.07 | -a.97 | 5.07 | -3.81 | -3.33
0‘)06 0.4 0.4 0.9 0.9 1.5 0.7 1.1 -1.74 | -3.82 -4.6 -5.7 -5.64 | -6.38 | -5.94 | -6.82 -7.2 -6.14 -6.54 -5.18 -5.5 -4.14 -4.44 -3.22 -2

956 2.1 2.8 2.8 3.7 2.7 3.8 3 0.87 -1.11 -1.29 -1.25 -2.35 -3.81 -2.33 -2.29 | -2.29 | -2.29 -3.25 -2.29 -2.87 -1.35 -1.71 -0.53 0.49
36 | 76 | 77 | 8 | 727 | 77 | 73 | 76 | 551 | 405 | 339 | 235 | 325 | 229 | 187 | 379 | 371 | 361 | 207 | 323 | 227 | 307 | 371 | 439 | 547
850 | 83 | 8 | 78 | 82 | 9 | 907 | 671 | 58 | 419 [ 273 | 217 | 287 | 359 [ 311 | 317 | 319 | 307 | 321 | 213 | 197 | 273 | 335 | 451 | 577
ogb | 66 | 64 | 7 8 8 | 799 | 719 | 551 | 449 | 293 | 139 | 055 | 1.87 | 197 | 051 | 157 | 219 | 1.89 | 061 | 157 | 357 | 435 | 573 | 6.49
ogew | 65 | 66 | 83 | 83 | 94 | 675 | 693 | 461 | 353 | 223 | 1.27 | -021 | -067 | 049 | 093 [ -001 | -123 | 127 [ -1.11 | 015 | 059 | 355 | 433 [ 533
sp3 | 59 | 6 | 68 | 68 | 68 | 68 [ 619 [ 403 [ 235 [ 151 [ 103 | -021 | 079 | 077 | 015 | 097 | -1.13 | 015 | -1.23 | 057 | 091 | 261 | 331 | 431
bog] | 75 | 66 | 66 | 7.8 | 81 | 8 | 697 | 435 | 229 [ 225 | 155 | 107 | 097 | 017 | 083 | -0.05 | 089 [ 049 | 139 | 105 | 3.13 | 403 [ 509 | 6.15
odd | 34 | 36 | 28 | 31 | 34 | 46 | 203 | 139 | 007 [ -115 | 2.09 | 237 | -2.51 | 3.29 | -3.a5 | 255 | 271 | -2.95 | 2.05 | -141 | -0.79 | 019 [ 043 | 161
boog | 04 | 17 | 17 | 17 | 17 | 17 | 08 | 04 | 445 | 547 | 595 | 619 | -497 | 6.05 | -6.01 | 6.45 | 661 [ -6.21 | 5.93 | -3.99 | -4.15 | 3.5 [ -2.47 | -1.25
i3 | 05 | 11 | 12 | 15 | 16 | 17 | 07 [ o5 | 515 | 555 | 665 | 6.41 | -7.37 | 675 | 695 | -7.27 | 757 | -7.85 | -5.45 | 591 | 413 | 3.41 | 231 [ 211

gbOowo 12. 09@s30L H30mbo s®LGdMmo Mo 3gL0L s BsdMmgdEem 3glol JogH LodMmMabmbm gs9mdMBsgzgdmo s MYES3oL
650060l doge LadMmMabmBm gamgdBHMmgbgmgools FmbIstgdols dsgsblio




3.7 g ogesgdo 3Bol Gogosiool Hglmedlol 3mzzeggs

d93b0gO e 3309390B9  OYOObMdOm, 930005 303565 MM,
60d 3By ©59)b0dg 005MHPO [90s oG sOLYDdMBL, s JoLBg sMbgbowo
M9LMOLYOOL o3 oLobgdom 3093 MdYbodg Jorosmo fgwofowo
05Mbgdq0L. IBgHg d0d0bstg JodomGmo 3MM3gLgdoL T9gIAS©, HYowdswob
39womdo Bbogmem 969000 396050436905 o 3mLdmlido godmodymbgds.
dbol LOAIWs3My sOOL 4 - 1023373, LY0WIbSE ©YAOHoL SEHIMLRGOHMDBY
dbmemn  0,510° 333 0mEob. 250m3obstg 0dosh, ®mI  3mbdmLdo
3939999999600  LogmEge, B0  AYTIMGYMOEbowo  bbogo  gsdofol
5G0mbgggMH™Ig dmmjg35d0 9bgMosl 56 356153L. ©YSTOFOL 5EHIMBGBGOHML 1
32 V930609 dmbyero dBoL bbogolb gbgeyos 1,321-1,413 33@¢/8* ©0535HBMmbTo
996YygmdlL.  ©9sdofHoll  SGHIMBGRIOHML  HBY30M0EL6  IBoEE  Imbmwro
Lbogmmo 9bgeaool 30% 50693cgds s 396 3mLIMLOL bLogmEgdo d6MbYdY,
boem ©sbs®Bgbo 70% ©gsdofiols s@ambngmmdo d98m@ol s dgLsdsdolo@
Bofforgds. ©gsdofol Bgs3oml smfig3l s@GIMLggOmdo dgdmlmero dbBob
bbogol 969600l osbermgdom BobgzsMo, sbseBgbo 9bgMaool bsfocrom
35960 00905, 14oeo MmOHMJrgds, doosh dzotg bsfowo 359Mol/fyerol
dslgdols AMAMOMBSL s F396s6Y9d0L BMEMLObMYBOL Mgod3osl bAsergds
[28].

©9sdofjols B9s3060HbY d%oob 505300l 50 9bmdoL
©50boLM30L 30MH39e M0RTO, SYE0WYIJ0s, SEYOWIPOYdMYMBS goMBIL
@5 dobo Bo3MMMObsEHM IMbs(399900 gobolsbEgOML. TgoMbs J. 0gwsgzdo
Lo3MMgdBH™  39boL  800©YIOG  BHIMOEBMOM0S, Loo3  Laddmgddm  dBol
909dGHOMLOEYMO0  Mbs  gobeoagl.  LodszmMmobsGm  dmbsizgdgdo
“GPSControl” bgwlsfigmb 459mygbqdom oyobos.

dBol 5053008 LOEOOUL obLLLsBPZMI© Fgofool yzgas m3z0l
oM Mosbzo dgoMbBs s §3903-2.1-80 {o®dm@aqbog dgommomemy0sby



©Y4MHbMdom, dodmmgzergdo ,Microsoft Excel” 308309390 360HmyMsd5d0

d9LOMWS, Ym39N30vIM0 J99J00 ob. 3b6. 14-25.
3b6g9608900L

S5d

Bo@o®gdol 09999,

IRENINGY)

30l dMmerM

oEb30Lm30L  obolsDPzGms FMOIMS-24-0 B BY30OHDBY Fbob

359mbboggdol bydswm Loowggdos (Hr), ob. sbé. 13.

Uos | 31056 | 280090 | 31356 | 30536 | 31950 | 30036 | 3loge | 3lsgg | 30y | 3lemg | 306mg | 31lgog3
oo | 3¢/ | 30/@ | 30/ | 30/ | 30/ | 36/ | 30/ | 3¢/ | 30/ | 3¢/ | 3/ | 30/
1 0 0 0 0 0 0 0 0 0 0 0 0

21 0 0 0 0 0 0 0 0 0 0 0 0

31 0 0 0 0 0 0 0 0 0 0 0 0

41 0 0 0 0 0 0 0 0 0 0 0 0

5 0 0 0 012 | 201 [ 021 | 02 | o1 0 0 0 0

6 0 0 0 0,1 | 1900 | 1403 | 1675 | 1489 | o 0 0 0

7 0 0,1 128,4 | 2084 |301,5 | 253,1 | 2894 | 2697 | 09 | 0,1 0 0

8 | 805 | 160,1 | 2389 | 354 | 7205|3551 | 380,1 | 3608 | 1209 | 90,1 | 11,2 0,2
9 | 177 | 2542 | 3441 | 4509 | 580,1 | 680,5 | 6075 | 510 | 670,2 | 297,6 | 1541 | 101
10 | 284,1 | 3915 | 5055 | 6054 | 7259 | 6705 | 750,5 | 668,7 | 305,7 | 3408 | 2872 | 218
11 | 4206 | 5303 | 632 | 730,1 | 8235 | 8056 | 860,3 | 792,2 | 4705 | 460,1 | 369,1 | 330
12 [ 5012 | 6108 | 7068 | 803.9 | gg06 | 890.8 | 930.7 | 870.8 | 601.5 | 550.5 | 437.1 | 408.6
13| 545 | 656 765. 849 | 850.1 | 935.9 | 985.1 | 911.4 | 707.0 | 601.9 | 482.6 | 4422
14 |\ 5352 | 6454 | 7540 | 837.4 | 788.8 | 926.8 | 978.3 | 900.4 | 7485 | 590.5 | 470.7 | 429.6
15 1 4747 | 5840 | 6917 | 776.7 | 681.0 | 868.2 | 921.4 | 8422 | 737.8 | 529.8 | 412.7 | 3725
16 | 368.1 | 476.0 | 583.1 | 671.7 | 534.0 | 764.1 | 818.4 | 740.8 | 6755 | 424.0 | 312.4 | 2747
17 1 269.9 | 3287 | 435.6 | 529.81 | 357.7 | 621.6 | 676.2 | 603.0 | 566.0 | 280.3 | 228.4 | 217.2
18 | 0 | 2783 | 259.2 | 3605 | 241.0 | 450.4 | 5045 | 4382 | 260.1 | 2512 | 0 0
191 o 0 2499 | 2318 | 257.7 | 262.2 | 3151 | 257.7 | 0 0 0 0
20 o 0 0 0 |[2208|2429 | 2157 | 2208 | 0 0 0 0
211 o 0 0 0 0 0 0 0 0 0 0
22 o 0 0 0 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 0 0 0 0
241 o 0 0 0 0 0 0 0 0 0 0 0
X? | 3664. | 49135 s321.04 | 73800 | 8538. | 9307. | 87203 | 7390. | 5434. | 4424. | 31258 | 28330
8o | 41 2 6 82 21 3 54 61 ¥ 1 8

3b®ogo 13. bsdMmgdEm 3BoL gegd@®mMLaMMOL GHgHoGHMMosby IBoL

50005300l M5MEPIbMdS
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 306.5bogo | 29856GHMwo Ht
Qe | (W) felady ) gy | @ ey | @R e | gese | g | ser | e/ | se/® | Lbogoge/ msf/’;@ ° | g/
1 -165.0 -2.9 -0.9 152.1 -0.9 154.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -1.0 165.3 -0.8 146.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -1.0 173.9 -0.7 135.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -1.0 164.4 -0.6 124.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.9 151.2 -0.4 113.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -90.0 -1.6 -0.7 137.6 -0.2 102.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 -71.7 -1.3 -0.5 121.2 0.0 90.0 -7.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.09
8 -60.0 -1.0 -0.4 110.8 0.1 82.5 -2.7 185.0 185.0 94.3 39.6 54.8 0.0 54.7 29.7 165.73
9 -45.0 -0.8 -0.1 97.7 0.3 73.9 -0.5 390.0 390.0 198.9 83.5 115.4 0.0 115.4 62.6 341.2
10 -30.0 -0.5 0.1 85.0 0.4 67.1 0.2 547.3 547.3 279.1 117.1 162.0 36.4 162.0 87.8 533.3
11 -15.0 -0.3 0.3 73.0 0.5 62.7 0.6 646.2 646.2 329.6 138.3 191.3 121.8 191.2 103.7 749.7
12 0.0 0.0 0.5 62.1 0.5 61.1 1.0 679.9 679.9 346.8 145.5 201.3 194.9 201.2 109.1
13 15.0 0.3 0.6 53.0 0.5 62.7 1.3 646.2 646.2 329.6 138.3 191.3 250.7 191.2 103.7
14 30.0 0.5 0.7 46.8 0.4 67.1 1.8 547.3 547.3 279.1 1171 162.0 285.4 162.0 87.8
15 45.0 0.8 0.7 44.6 0.3 73.9 2.6 390.0 390.0 198.9 83.5 115.4 296.7 115.4 62.6
16 60.0 1.0 0.7 47.1 0.1 82.5 5.2 185.0 185.0 94.3 39.6 54.8 283.7 54.7 29.7 671.1
17 70.5 1.2 0.6 51.3 0.0 89.2 43.0 20.5 20.5 10.4 4.4 6.1 260.6 6.1 3.3 505.2
18 90.0 1.6 0.5 62.8 -0.2 102.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 105.0 1.8 0.3 73.8 -0.4 113.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 120.0 2.1 0.1 85.9 -0.6 124.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 2.4 -0.1 98.6 -0.7 135.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.4 111.7 -0.8 146.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.6 125.1 -0.9 154.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.8 138.6 -0.9 157.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3bOoo 14. 056360l M30L FBOL G3EOs300L 89700




dofjols
. Cos . Cos . (Go) (Ho) H(ave) Hd Hb 300.bbogo | 238356GWwo Ht
Q0 | () felady ) gy | O ey | O R e | gese | g | ge | e/ | ae/ | Lbogoge/ m:@g;gfn ? | sore
1 -165.0 -2.9 -0.8 148.0 -0.8 145.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.9 159.2 -0.7 138.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -1.0 164.4 -0.6 129.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.9 158.6 -0.5 118.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.8 147.1 -0.3 107.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -90.0 -1.6 -0.7 134.2 -0.1 96.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 -81.1 -1.4 -0.6 126.2 0.0 90.0 -6.3 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.11
8 -60.0 -1.0 -0.3 107.2 0.3 75.3 -1.2 346.7 346.7 176.8 74.2 102.6 0.0 102.6 55.6 304.85
9 -45.0 -0.8 -0.1 93.7 0.4 66.1 -0.2 554.5 554.5 282.8 118.7 164.1 0.0 164.1 89.0 475.7
10 -30.0 -0.5 0.2 80.5 0.5 58.5 0.3 714.0 714.0 364.1 152.8 211.3 67.1 211.3 114.6 685.9
11 -15.0 -0.3 0.4 67.7 0.6 53.4 0.6 814.2 814.2 415.2 174.2 241.0 153.7 241.0 130.7
12 0.0 0.0 0.6 55.7 0.6 51.6 0.9 848.4 848.4 432.7 181.5 251.1 227.8 251.1 136.1
13 15.0 0.3 0.7 45.4 0.6 53.4 1.2 814.2 814.2 415.2 174.2 241.0 284.4 241.0 130.7
14 30.0 0.5 0.8 37.8 0.5 58.5 1.5 714.0 714.0 364.1 152.8 211.3 319.6 211.3 114.6
15 45.0 0.8 0.8 35.1 0.4 66.1 2.0 554.5 554.5 282.8 118.7 164.1 331.0 164.1 89.0
16 60.0 1.0 0.8 38.2 0.3 75.3 3.1 346.7 346.7 176.8 74.2 102.6 317.8 102.6 55.6
17 75.0 13 0.7 46.0 0.1 85.6 9.1 104.7 104.7 53.4 22.4 31.0 281.0 31.0 16.8 613.9
18 79.5 1.4 0.7 49.0 0.0 88.8 32.2 27.8 27.8 14.2 6.0 8.2 265.7 8.2 4.5 558.1
19 105.0 1.8 0.4 68.6 -0.3 107.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 120.0 2.1 0.1 81.4 -0.5 118.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 2.4 -0.1 94.7 -0.6 129.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.3 108.1 -0.7 138.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.5 121.7 -0.8 145.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.7 135.1 -0.8 147.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856GHMwo Ht
©OHC (w°) | w(rad) ©) (8°) (02) (8°2) Rb s0/® | a0/@ | 2/ | a0/@ | go/e 0/0° Wb0g0 6/ bﬁ)?i;);)zqm 30/
1 -165.0 -2.9 -0.8 141.0 -0.7 134.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.9 150.0 -0.6 129.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.9 153.4 -0.5 120.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.9 149.5 -0.4 111.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.8 140.3 -0.2 100.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -91.1 -1.6 -0.6 129.5 0.0 90.0 -2.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.078
7 -75.0 -1.3 -0.4 115.8 0.2 78.1 -2.1 282.8 282.8 | 1414 60.7 80.7 0.0 83.9 44.5 249.27
8 -60.0 -1.0 -0.2 102.5 0.4 67.3 -0.6 528.3 528.3 | 264.2 | 113.4 | 150.8 0.0 156.8 83.1 452.5
9 -45.0 -0.8 0.0 89.0 0.5 57.3 0.0 739.2 739.2 | 369.6 | 158.6 | 211.0 6.8 219.3 116.3 628.6
10 -30.0 -0.5 0.3 75.5 0.7 48.8 0.4 901.0 | 901.0 | 450.5 | 193.3 | 257.2 98.0 267.4 141.7
11 -15.0 -0.3 0.5 62.1 0.7 42.8 0.6 1002.7 | 1002.7 | 501.3 | 215.1 | 286.2 182.7 297.5 157.8
12 0.0 0.0 0.7 49.2 0.8 40.7 0.9 1037.4 | 1037.4 | 518.7 222.6 296.1 255.2 307.8 163.2
13 15.0 0.3 0.8 37.3 0.7 42.8 1.1 1002.7 | 1002.7 | 501.3 | 215.1 | 286.2 310.6 297.5 157.8
14 30.0 0.5 0.9 27.9 0.7 48.8 1.3 901.0 | 901.0 | 450.5 | 193.3 | 257.2 345.0 267.4 141.7
15 45.0 0.8 0.9 24.1 0.5 57.3 1.7 739.2 739.2 | 369.6 | 158.6 | 211.0 356.1 219.3 116.3
16 60.0 1.0 0.9 28.4 0.4 67.3 2.3 528.3 528.3 | 264.2 | 113.4 | 150.8 343.3 156.8 83.1
17 75.0 13 0.8 38.1 0.2 78.1 3.8 282.8 282.8 | 1414 60.7 80.7 307.3 83.9 44.5 779.6
18 90.0 1.6 0.6 50.1 0.0 89.2 45.5 19.3 19.3 9.6 4.1 5.5 250.5 5.7 3.0 486.6
19 90.8 1.6 0.6 50.7 0.0 89.8 145.6 5.9 5.9 3.0 1.3 1.7 247.2 1.8 0.9 470.2
20 105.0 1.8 0.5 63.0 -0.2 100.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 2.4 0.0 90.0 -0.5 120.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.2 103.5 -0.6 129.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.5 116.7 -0.7 134.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.6 129.5 -0.7 136.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856GHMwo Ht
©OHC (w°) | w(rad) ©) (8°) (02) (8°2) Rb s0/® | a0/@ | 2/ | a0/@ | go/e 0/0° Wb0g0 6/ bﬁ)?i;);)zqm 30/
1 -165.0 -2.9 -0.7 132.1 -0.6 123.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.8 139.2 -0.5 118.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.8 141.7 -0.4 111.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.8 138.8 -0.2 102.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.7 131.5 0.0 92.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -101.9 -1.8 -0.6 129.6 0.0 90.0 -3.2 0.3 0.3 0.1 0.1 0.1 0.0 0.1 0.0 0.228
7 -75.0 -1.3 -0.3 109.7 0.3 70.3 -1.0 461.6 | 461.6 | 226.2 99.2 126.9 0.0 137.3 71.2 396.36
8 -60.0 -1.0 -0.1 97.1 0.5 59.2 -0.2 701.0 | 701.0 | 343.5 | 150.7 | 192.8 0.0 208.4 108.1 585.06
9 -45.0 -0.8 0.1 84.0 0.7 48.5 0.2 906.6 | 906.6 | 444.2 | 1949 | 2493 39.2 269.6 139.8 799.9
10 -30.0 -0.5 0.3 70.6 0.8 38.9 0.4 1064.3 | 1064.3 | 521.5 | 228.8 | 292.7 124.8 316.5 164.1
11 -15.0 -0.3 0.5 57.1 0.9 31.7 0.6 1163.5 | 1163.5 | 570.1 | 250.2 | 319.9 204.4 346.0 179.4
12 0.0 0.0 0.7 43.6 0.9 28.9 0.8 1197.3 | 1197.3 | 586.7 | 257.4 | 329.3 272.5 356.1 184.6
13 15.0 0.3 0.9 30.4 0.9 31.7 1.0 1163.5 | 1163.5 | 570.1 | 250.2 | 319.9 324.5 346.0 179.4
14 30.0 0.5 0.9 18.4 0.8 38.9 1.2 1064.3 | 1064.3 | 521.5 | 228.8 | 292.7 356.9 316.5 164.1
15 45.0 0.8 1.0 12.4 0.7 48.5 1.5 906.6 | 906.6 | 444.2 | 194.9 | 249.3 367.3 269.6 139.8
16 60.0 1.0 0.9 19.2 0.5 59.2 1.8 701.0 | 701.0 | 343.5 | 150.7 | 192.8 355.2 208.4 108.1
17 75.0 13 0.9 31.3 0.3 70.3 2.5 461.6 | 461.6 | 226.2 99.2 126.9 321.4 137.3 71.2
18 90.0 1.6 0.7 44.5 0.1 81.4 4.8 204.6 204.6 | 100.3 44.0 56.3 268.1 60.8 31.5 658.5
19 100.5 1.8 0.6 54.0 0.0 89.0 33.9 23.7 23.7 11.6 5.1 6.5 221.2 7.0 3.7 438.3
20 120.0 2.1 0.3 71.6 -0.2 102.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 2.4 0.1 85.0 -0.4 111.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.1 98.0 -0.5 118.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.4 110.6 -0.6 123.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.5 122.2 -0.6 125.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856GHMwo Ht
Q0 | () felady ) gy | O ey | @R e | e | g | se | e/ | ae/@ | Ubogoge/ "6’333@@/;’?’ ° | s/
1 -165.0 -2.9 -0.6 125.6 -0.4 115.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.7 131.7 -0.4 111.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.7 133.7 -0.3 104.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.7 131.3 -0.1 96.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -110.0 -1.9 -0.6 127.5 0.0 90.0 -1.1 0.5 0.5 0.2 0.1 0.1 0.0 0.1 0.1 0.454
6 -90.0 -1.6 -0.4 116.0 0.2 76.2 -1.8 325.7 325.7 162.8 69.9 93.0 0.0 96.6 51.2 285.6
7 -75.0 -1.3 -0.3 105.2 0.4 65.3 -0.6 571.8 571.8 285.9 122.7 163.2 0.0 169.7 90.0 487.24
8 -60.0 -1.0 -0.1 93.3 0.6 54.1 -0.1 801.2 801.2 400.6 171.9 228.7 0.0 237.8 126.1 663.96
9 -45.0 -0.8 0.2 80.7 0.7 43.1 0.2 998.2 998.2 499.1 214.2 284.9 62.7 296.2 157.0
10 -30.0 -0.5 0.4 67.7 0.8 32.8 0.5 1149.3 | 1149.3 | 574.7 246.6 328.1 147.9 341.1 180.8
11 -15.0 -0.3 0.6 54.4 0.9 24.5 0.6 12443 | 12443 | 622.2 267.0 355.2 227.0 369.2 195.8
12 0.0 0.0 0.8 40.9 0.9 20.9 0.8 1276.7 | 1276.7 | 638.4 273.9 364.4 294.7 378.9 200.9
13 15.0 0.3 0.9 27.4 0.9 24.5 1.0 12443 | 12443 | 622.2 267.0 355.2 346.4 369.2 195.8
14 30.0 0.5 1.0 14.0 0.8 32.8 1.2 1149.3 | 1149.3 | 574.7 246.6 328.1 378.6 341.1 180.8
15 45.0 0.8 1.0 4.5 0.7 43.1 1.4 998.2 998.2 499.1 214.2 284.9 389.0 296.2 157.0
16 60.0 1.0 1.0 14.9 0.6 54.1 1.6 801.2 801.2 400.6 171.9 228.7 377.0 237.8 126.1
17 75.0 1.3 0.9 28.4 0.4 65.3 2.1 571.8 571.8 285.9 122.7 163.2 343.4 169.7 90.0
18 90.0 1.6 0.7 41.9 0.2 76.2 3.1 325.7 325.7 162.8 69.9 93.0 290.4 96.6 51.2 783.7
19 105.0 1.8 0.6 55.4 0.1 86.7 9.8 79.5 79.5 39.8 17.1 22.7 221.7 23.6 12.5 484
20 108.0 1.9 0.5 58.1 0.0 88.7 22.7 31.8 31.8 15.9 6.8 9.1 206.4 9.4 5.0 488.7
21 135.0 24 0.1 81.7 -0.3 104.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.1 94.2 -0.4 111.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.3 106.0 -0.4 115.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.4 116.7 -0.5 117.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856GHMwo Ht
©OHC (w°) | w(rad) ©) (8°) (02) (8°2) Rb s0/® | a0/@ | 2/ | a0/@ | go/e 0/0° Wb0g0 6/ bﬁ)?i;);)zqm 30/
1 -165.0 -2.9 -0.6 123.5 -0.4 113.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.6 129.3 -0.3 109.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.7 131.3 -0.2 102.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.6 129.0 -0.1 94.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -112.8 -2.0 -0.6 126.5 0.0 90.0 -7.0 0.2 0.2 0.1 0.0 0.1 0.0 0.1 0.0 0.217
6 -90.0 -1.6 -0.4 114.3 0.3 74.6 -1.6 362.2 362.2 195.6 76.6 119.0 0.0 105.9 61.5 321.8
7 -75.0 -1.3 -0.2 103.8 0.4 63.8 -0.5 603.9 | 6039 | 326.1 | 127.7 | 198.4 0.0 176.7 102.6 521.33
8 -60.0 -1.0 0.0 92.1 0.6 52.6 -0.1 829.2 829.2 447.7 175.4 272.4 0.0 242.6 140.9 696.06
9 -45.0 -0.8 0.2 79.8 0.7 41.6 0.2 1022.6 | 1022.6 | 552.2 | 216.3 | 3359 79.8 299.1 173.8
10 -30.0 -0.5 0.4 66.9 0.9 31.0 0.5 1171.0 | 1171.0 | 632.3 | 247.7 | 384.7 176.0 342.6 199.0
11 -15.0 -0.3 0.6 53.7 0.9 22.3 0.6 1264.3 | 1264.3 | 682.7 | 267.4 | 4153 265.5 369.8 214.8
12 0.0 0.0 0.8 40.4 0.9 18.5 0.8 1296.1 | 1296.1 | 699.9 274.2 425.8 342.0 379.2 220.2
13 15.0 0.3 0.9 26.9 0.9 22.3 1.0 1264.3 | 1264.3 | 682.7 | 267.4 | 4153 400.5 369.8 214.8
14 30.0 0.5 1.0 13.3 0.9 31.0 11 1171.0 | 1171.0 | 632.3 247.7 384.7 436.8 342.6 199.0
15 45.0 0.8 1.0 2.0 0.7 41.6 1.3 1022.6 | 1022.6 | 552.2 | 216.3 | 3359 448.6 299.1 173.8
16 60.0 1.0 1.0 14.3 0.6 52.6 1.6 829.2 829.2 447.7 175.4 272.4 435.0 242.6 140.9
17 75.0 13 0.9 27.8 0.4 63.8 2.0 603.9 | 6039 | 326.1 | 127.7 | 198.4 397.0 176.7 102.6
18 90.0 1.6 0.8 41.3 0.3 74.6 2.8 362.2 362.2 195.6 76.6 119.0 337.1 105.9 61.5
19 105.0 1.8 0.6 54.7 0.1 84.9 6.6 120.4 120.4 65.0 25.5 39.6 259.4 35.2 20.5 582.7
20 112.7 2.0 0.5 61.4 0.0 89.9 262.4 2.5 2.5 13 0.5 0.8 214.6 0.7 0.4 409.6
21 135.0 2.4 0.2 80.7 -0.2 102.6 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.1 93.0 -0.3 109.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.3 104.6 -0.4 113.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.4 115.0 -0.4 114.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856GHMwo Ht
©OHC (w°) | w(rad) ©) (8°) (02) (8°2) Rb s0/® | a0/@ | 2/ | a0/@ | go/e 0/0° Wb0g0 6/ bﬁ)?i;);)zqm 30/
1 -165.0 -2.9 -0.6 126.7 -0.5 117.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.7 132.9 -0.4 112.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.7 135.0 -0.3 105.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.7 132.6 -0.1 97.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -108.6 -1.9 -0.6 128.0 0.0 90.0 -0.8 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.127
6 -90.0 -1.6 -0.5 116.9 0.2 77.1 -2.0 306.0 | 306.0 | 159.1 65.3 93.8 0.0 90.3 50.1 271.5
7 -75.0 -1.3 -0.3 106.0 0.4 66.1 -0.7 554.1 554.1 | 288.1 | 118.2 | 170.0 0.0 163.5 90.7 477.54
8 -60.0 -1.0 -0.1 94.0 0.6 54.9 -0.1 785.4 | 785.4 | 4084 | 167.5 | 2409 0.0 231.7 128.5 657.97
9 -45.0 -0.8 0.2 81.3 0.7 43.9 0.2 983.9 | 9839 | 511.6 | 209.9 | 301.8 63.5 290.2 161.0
10 -30.0 -0.5 0.4 68.2 0.8 33.7 0.4 1136.3 | 1136.3 | 590.9 | 242.4 | 3485 155.8 335.2 185.9
11 -15.0 -0.3 0.6 54.8 0.9 25.6 0.6 1232.1 | 1232.1 | 640.7 | 262.8 | 377.9 2415 363.4 201.6
12 0.0 0.0 0.8 41.3 0.9 22.3 0.8 1264.8 | 1264.8 | 657.7 | 269.8 | 387.9 314.9 373.1 206.9
13 15.0 0.3 0.9 27.8 0.9 25.6 1.0 1232.1 | 1232.1 | 640.7 | 262.8 | 377.9 370.9 363.4 201.6
14 30.0 0.5 1.0 14.5 0.8 33.7 1.2 1136.3 | 1136.3 | 590.9 | 242.4 | 3485 405.7 335.2 185.9
15 45.0 0.8 1.0 5.8 0.7 43.9 1.4 983.9 | 9839 | 511.6 | 209.9 | 301.8 417.0 290.2 161.0
16 60.0 1.0 1.0 15.4 0.6 54.9 1.7 785.4 785.4 408.4 167.5 240.9 404.0 231.7 128.5
17 75.0 13 0.9 28.7 0.4 66.1 2.2 554.1 554.1 | 288.1 | 118.2 | 170.0 367.5 163.5 90.7
18 90.0 1.6 0.7 42.3 0.2 77.1 3.3 306.0 | 306.0 | 159.1 65.3 93.8 310.1 90.3 50.1 802.8
19 105.0 1.8 0.6 55.8 0.0 87.6 13.3 57.8 57.8 30.1 12.3 17.7 235.7 17.1 9.5 491.7
20 106.5 1.9 0.5 57.1 0.0 88.6 22.0 33.6 33.6 17.5 7.2 10.3 227.5 9.9 5.5 457.9
21 135.0 2.4 0.1 82.2 -0.3 105.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.1 94.8 -0.4 112.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.3 106.8 -0.5 117.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.5 117.6 -0.5 118.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 306.5bogo | 29856GHMwo Ht
Q0 | (W) felad ) g | @ ey | O] R e | e | g | se/e | e/ | se/® | Lbogoge/ msf/’;@ ° | g
1 -165.0 -2.9 -0.7 134.2 -0.6 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.8 141.6 -0.5 121.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.8 144.3 -0.4 113.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.8 141.2 -0.2 104.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.7 133.6 -0.1 94.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -99.4 -1.7 -0.6 129.9 0.0 90.0 -3.3 0.2 0.2 0.1 0.0 0.1 0.0 0.1 0.0 0.155
7 -75.0 -1.3 -0.4 111.1 0.3 72.0 -1.2 422.9 422.9 215.7 90.5 125.2 0.0 125.2 67.9 368.54
8 -60.0 -1.0 -0.1 98.4 0.5 60.9 -0.3 664.5 664.5 338.9 142.2 196.7 0.0 196.7 106.6 562.58
9 -45.0 -0.8 0.1 85.1 0.6 50.4 0.1 872.0 872.0 444.7 186.6 258.1 34.4 258.1 139.9 774.5
10 -30.0 -0.5 0.3 71.6 0.8 41.0 0.4 1031.2 | 1031.2 | 525.9 220.7 305.2 127.5 305.2 165.5
11 -15.0 -0.3 0.5 58.1 0.8 34.2 0.6 1131.2 | 1131.2 | 576.9 242.1 334.9 213.9 334.8 181.5
12 0.0 0.0 0.7 44.7 0.9 31.5 0.8 1165.4 | 1165.4 | 594.3 249.4 345.0 287.9 344.9 187.0
13 15.0 0.3 0.9 31.7 0.8 34.2 1.0 1131.2 | 1131.2 | 576.9 242.1 334.9 344.4 334.8 181.5
14 30.0 0.5 0.9 20.3 0.8 41.0 1.2 1031.2 | 1031.2 | 525.9 220.7 305.2 379.5 305.2 165.5
15 45.0 0.8 1.0 15.0 0.6 50.4 1.5 872.0 872.0 444.7 186.6 258.1 390.9 258.1 139.9
16 60.0 1.0 0.9 21.0 0.5 60.9 1.9 664.5 664.5 338.9 142.2 196.7 377.7 196.7 106.6
17 75.0 13 0.8 32.6 0.3 72.0 2.7 422.9 422.9 215.7 90.5 125.2 341.0 125.2 67.9
18 90.0 1.6 0.7 45.6 0.1 83.1 5.8 163.6 163.6 83.4 35.0 48.4 283.1 48.4 26.3 654
19 99.2 1.7 0.6 53.8 0.0 89.8 187.3 4.3 4.3 2.2 0.9 13 239.1 13 0.7 454.5
20 120.0 2.1 0.3 72.6 -0.2 104.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 24 0.1 86.1 -0.4 113.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.2 99.3 -0.5 121.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.4 112.0 -0.6 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.6 123.9 -0.6 127.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

gbMoo 21. 5330LEHML MZ30L IBOL Maos300L FgEIagd0
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dofjols
. Cos . Cos . (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856@HMwo Ht
Qe | () felady ) gy | @ ey | @R e | gese | g | ger | e/ | ae/@ | bbogoge/ "6’333@@/;’?’ ° | sove
1 -165.0 -2.9 -0.8 143.1 -0.7 137.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.9 152.7 -0.7 131.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -0.9 156.5 -0.5 123.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.9 152.1 -0.4 113.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.8 142.3 -0.2 102.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -90.0 -1.6 -0.6 130.3 0.0 91.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 -88.4 -1.5 -0.6 128.9 0.0 90.0 -8.3 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.13
8 -75.0 -1.3 -0.5 117.2 0.2 80.1 -2.7 234.6 234.6 119.6 50.2 69.4 0.0 69.4 37.6 209
9 -60.0 -1.0 -0.2 103.8 0.4 69.4 -0.7 480.2 480.2 244.9 102.7 142.1 0.0 142.1 77.1 415.6
10 -45.0 -0.8 0.0 90.3 0.5 59.7 0.0 691.0 691.0 352.4 147.9 204.5 0.0 204.5 110.9 583.1
11 -30.0 -0.5 0.2 76.8 0.6 51.4 0.4 852.8 852.8 434.9 182.5 252.4 92.5 252.4 136.9
12 -15.0 -0.3 0.4 63.6 0.7 45.7 0.6 954.5 954.5 486.8 204.3 282.5 180.3 282.5 153.2
13 0.0 0.0 0.6 50.9 0.7 43.7 0.9 989.2 989.2 504.5 211.7 292.8 255.5 292.8 158.7
14 15.0 0.3 0.8 39.4 0.7 45.7 1.1 954.5 954.5 486.8 204.3 282.5 312.9 282.5 153.2
15 30.0 0.5 0.9 30.6 0.6 51.4 1.4 852.8 852.8 434.9 182.5 252.4 348.6 252.4 136.9
16 45.0 0.8 0.9 27.2 0.5 59.7 1.8 691.0 691.0 352.4 147.9 204.5 360.2 204.5 110.9
17 60.0 1.0 0.9 31.0 0.4 69.4 24 480.2 480.2 244.9 102.7 142.1 346.9 142.1 77.1
18 88.2 1.5 0.6 50.3 0.0 89.9 284.1 3.1 3.1 1.6 0.7 0.9 258.7 0.9 0.5 488.1
19 105.0 1.8 0.4 64.5 -0.2 102.3 -2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 120.0 2.1 0.2 77.8 -0.4 113.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 24 0.0 91.3 -0.5 123.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.3 104.8 -0.7 131.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.5 118.2 -0.7 137.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.7 131.2 -0.8 140.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols
R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856@HMwo Ht
Qe | () felady ) gy | @ ey | @R e | gese | g | ger | e/ | ae/@ | bbogoge/ "6’333@@/;’3" ° | sove
1 -165.0 -2.9 -0.9 149.7 -0.9 148.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -0.9 161.7 -0.8 141.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -1.0 167.8 -0.7 131.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -0.9 160.9 -0.5 120.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.9 148.8 -0.3 109.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -90.0 -1.6 -0.7 135.5 -0.2 98.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 -77.9 -1.4 -0.6 124.7 0.0 90.0 -2.4 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0 0.28
8 -60.0 -1.0 -0.3 108.5 0.2 77.8 -1.5 288.7 288.7 144.3 61.9 82.4 0.0 85.7 45.4 254.2
9 -45.0 -0.8 -0.1 95.1 0.4 68.8 -0.2 494.0 494.0 247.0 106.0 141.0 0.0 146.6 77.7 424.9
10 -30.0 -0.5 0.1 82.0 0.5 61.5 0.3 651.6 651.6 325.8 139.8 186.0 54.1 193.4 102.5 641.1
11 -15.0 -0.3 0.4 69.5 0.5 56.7 0.6 750.7 750.7 375.3 161.1 214.3 136.6 222.8 118.1
12 0.0 0.0 0.5 57.9 0.6 55.0 0.9 784.5 784.5 392.2 168.3 223.9 207.2 232.8 123.4
13 15.0 0.3 0.7 48.0 0.5 56.7 1.2 750.7 750.7 375.3 161.1 214.3 261.1 222.8 118.1
14 30.0 0.5 0.8 41.0 0.5 61.5 1.6 651.6 651.6 325.8 139.8 186.0 294.7 193.4 102.5
15 45.0 0.8 0.8 38.5 0.4 68.8 2.2 494.0 494.0 247.0 106.0 141.0 305.5 146.6 77.7
16 60.0 1.0 0.8 41.3 0.2 77.8 3.6 288.7 288.7 144.3 61.9 82.4 293.0 85.7 45.4 761.3
17 75.0 13 0.7 48.6 0.0 87.9 18.2 49.5 49.5 24.8 10.6 14.1 257.9 14.7 7.8 523.3
18 77.7 14 0.6 50.3 0.0 89.8 212.3 4.1 4.1 2.1 0.9 1.2 249.3 1.2 0.6 472.4
19 105.0 1.8 0.3 70.4 -0.3 109.8 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 120.0 2.1 0.1 83.0 -0.5 120.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 24 -0.1 96.1 -0.7 131.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.3 109.4 -0.8 141.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.5 123.0 -0.9 148.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.7 136.5 -0.9 151.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 306.5bogo | 2583960 Ht
O (w°) w(rad) ©) (8°) (62) (6°2) Rb 00/ | 30/ | a0/e | go/@ | se/e 2/ Wb0g0 56/8? 06)(3;3@)@/);2@0 30/
1 -165.0 -2.9 -0.9 152.7 -0.9 155.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -1.0 166.1 -0.8 147.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -1.0 175.8 -0.7 137.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -1.0 165.1 -0.6 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.9 151.7 -0.4 114.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -90.0 -1.6 -0.7 138.2 -0.2 104.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 -75.0 -1.3 -0.6 124.7 -0.1 93.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 -69.7 -1.2 -0.5 119.9 0.0 90.0 -6.1 0.3 0.3 0.2 0.1 0.1 0.0 0.1 0.0 0.29
9 -45.0 -0.8 -0.1 98.4 0.2 75.5 -0.6 3415 | 3415 | 167.3 73.4 93.9 0.0 101.5 52.7 297.4
10 -30.0 -0.5 0.1 85.9 0.4 68.9 0.2 492.3 | 4923 | 241.2 | 1059 | 135.4 26.7 146.4 75.9 468.5
11 -15.0 -0.3 0.3 74.1 0.4 64.6 0.6 587.1 | 587.1 | 287.7 | 126.2 | 161.4 102.8 174.6 90.5 670.6
12 0.0 0.0 0.4 63.5 0.5 63.0 1.0 619.4 | 6194 | 3035 | 133.2 | 1703 167.9 184.2 95.5 798.3
13 15.0 0.3 0.6 54.6 0.4 64.6 1.3 587.1 | 587.1 | 287.7 | 126.2 | 1614 217.6 174.6 90.5 852.6
14 30.0 0.5 0.7 48.6 0.4 68.9 1.8 492.3 492.3 241.2 105.9 1354 248.5 146.4 75.9 834.3
15 45.0 0.8 0.7 46.5 0.2 75.5 2.8 3415 | 3415 | 167.3 73.4 93.9 258.5 101.5 52.7 743.2
16 60.0 1.0 0.7 48.9 0.1 83.9 6.2 145.0 | 145.0 71.0 31.2 39.9 247.0 43.1 22.3 578.1
17 69.7 1.2 0.6 52.6 0.0 90.0 | 9456.5 0.1 0.1 0.0 0.0 0.0 228.4 0.0 0.0 432.1
18 90.0 1.6 0.4 64.2 -0.2 104.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 105.0 1.8 0.3 74.9 -0.4 114.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 120.0 2.1 0.1 86.8 -0.6 126.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 2.4 -0.2 99.4 -0.7 137.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.4 112.4 -0.8 147.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.6 125.7 -0.9 155.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.8 139.1 -0.9 159.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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dofjols

R Cos R Cos R (Go) (Ho) H(ave) Hd Hb 300.bogo | 29856@GHMwo Ht
O (w°) | w(rad) ©) (8°) (02) (8°2) Rb 30/ | 30/ | s0/@ | go/@ | ae/e 0/0° Wb0g0 6/ 56%3(;);?0 30/
1 -165.0 -2.9 -0.9 153.1 -0.9 157.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 -150.0 -2.6 -1.0 166.7 -0.9 149.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -135.0 -2.4 -1.0 178.0 -0.7 138.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 -120.0 -2.1 -1.0 165.7 -0.6 127.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 -105.0 -1.8 -0.9 152.2 -0.4 116.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 -90.0 -1.6 -0.8 138.7 -0.3 105.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 -75.0 -1.3 -0.6 125.3 -0.1 95.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 -67.2 -1.2 -0.5 118.4 0.0 90.0 -6.4 0.2 0.2 0.1 0.0 0.1 0.0 0.1 0.0 0.2
9 -45.0 -0.8 -0.2 99.3 0.2 77.4 -0.7 298.5 | 2985 | 1433 64.3 79.0 0.0 88.9 45.1 259.8
10 -30.0 -0.5 0.1 87.0 0.3 70.9 0.2 447.0 | 447.0 | 2146 96.3 118.3 18.9 133.1 67.5 416.3
11 -15.0 -0.3 0.3 75.4 0.4 66.7 0.6 540.3 | 540.3 | 259.3 | 116.4 | 143.0 91.0 160.9 81.6 613.6
12 0.0 0.0 0.4 65.0 0.4 65.2 1.0 572.1 572.1 274.6 123.2 151.4 152.7 170.4 86.4 738.1
13 15.0 0.3 0.6 56.5 0.4 66.7 1.4 540.3 | 540.3 | 259.3 | 116.4 | 143.0 199.7 160.9 81.6 790
14 30.0 0.5 0.6 50.7 0.3 70.9 1.9 447.0 | 447.0 | 2146 96.3 118.3 229.0 133.1 67.5 770.2
15 45.0 0.8 0.7 48.7 0.2 77.4 3.0 298.5 | 2985 | 1433 64.3 79.0 238.5 88.9 45.1 678.3
16 60.0 1.0 0.6 51.0 0.1 85.6 8.2 105.1 | 105.1 50.4 22.6 27.8 227.6 31.3 15.9 513.5
17 67.0 1.2 0.6 53.4 0.0 89.9 240.7 3.4 3.4 1.6 0.7 0.9 215.7 1.0 0.5 412.1
18 90.0 1.6 0.4 65.7 -0.3 105.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 105.0 1.8 0.2 76.2 -0.4 116.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 120.0 2.1 0.0 87.9 -0.6 127.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 135.0 2.4 -0.2 100.2 -0.7 138.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 150.0 2.6 -0.4 113.1 -0.9 149.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 165.0 2.9 -0.6 126.3 -0.9 157.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 180.0 3.1 -0.8 139.6 -0.9 161.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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~-Microsoft Excel“-ol 303309390 30HmyMsdsdo  dglcryargdwyero
om9d5303MM0 dmgwol 9909900 Herob gmzgwo 30l Lssbasmodm
©OOLM30L XIS s bBoLOYL Bgs30M0L  TgBgmMmEmaools ©s dBob
9696200 LHOEGHO0WID 50O K 5TME FMbS(39990L T9EIMIS, ob. 3b6. 26 [29]:

05093530360 Bolisls 390- 3OM30gdS
# | 039 dorgero 83900

3¢/Lo/02/mg | 3¢/Lo/82/wg (%)
1 056 3564.4 3310.2 1.39%
2 090 4983.5 4622.2 2.89%
3 3ot 6421.9 5865.7 5.97%
4 536 7580.1 7140.9 3.45%
5 ds0 8938.8 8501.7 2.63%
6 036 9507.2 9150.5 2.74%
7 03 8720.3 8916.5 -1.19%
8 533 7190.5 7599.8 -2.14%
9 bod 5334.6 5102.2 5.22%
10 | ™ 4524 .4 4343.8 4.26%
11 by 3425.8 3091.1 3.02%
12 ©93 2933.1 2854.4 1.85%

3600 26. bslisl Bmbsgdgdol s 3scgdsd0z®o dmEgerols 39s™gds

390569059 563965, MM Fo9d5303MM0 dmIwol 8909930 s babols
MB0E0SMM0 dMmbs(390900 9OHMToBgmOLReb 30609000 goblibgzo3wgds, o
3obsbs©  FoNmomgdl 08 RodBHBg, MMI o093 EH03MNMHO  dMmEgol
3606303900 LHmGos s domo  dBob  gargdBHemmboamol  gEIwMHO
3699 GH0Mmgd0L LEHYol 93e3gdBY godmyqbgds J0Bsbdgfimboeros. (30mdowgdols
d0bgbo 9900930 RBIJGHMM0m Fgodwgds 0gml 496306MHMdGdIMWOo: H0IMEOL
3mobol Looyg 3Bol Lbogol 30030600 MOO300L LOWOEOL sbyIMOTBY
©OE 293 9bsls bbbl (1). bl MmgBoEosSEMMo dmbszgdgdo sHodwEob
3mobol  dbmErm© 933500MmMO0L396 dodsemmero (-90°) 360dzbgwmdolm3ol
SM0L 205625608900, MmEs PVsysts’™ol  30330@GH96Omeo  360H:my®msdol



3990g9gbgd00 58 36309G I 3OM9dEBg FMMHAIOME0 HBJI30MOL YHOTMEOL

39900bob Y39msbg m3E0doer®mo ooy (-100°) syobs s 833wg356ds
353995303160 Yol 259mm3wgdol Mml gl oo godmoygbo.

3.8  Lad®mgd@Eem 3Bol gemgdBHMmbsam®ol dog gsdmdmdsggdwyeo
99dGHMMgbgMaools msm@gbmdols 3oblsbmgzms
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39 | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
933¢/Lo

06 8.15 8.15 8.15 8.15 8.15 8.15 8.15 8.55 9.45 | 10.56 | 11.12 | 12.27 | 13.22 | 12.35 | 12.05 | 11.75 | 10.16 8.59 8.15 8.15 8.15 8.15 8.15 8.15
O’)[)?) 8.18 8.18 8.18 8.18 8.18 8.18 8.59 9.00 9.68 | 10.96 | 11.30 | 12.98 | 14.08 | 13.19 | 12.22 | 11.96 | 10.42 8.95 8.18 8.18 8.18 8.18 8.18 8.18
865 9.83 9.83 9.83 9.83 9.83 9.83 | 1047 | 10.81 | 11.53 | 12.84 | 13.81 | 15.33 | 16.23 | 15.63 | 15.03 | 14.73 | 12.57 | 11.07 | 10.04 9.83 9.83 9.83 9.83 9.83
536 14.43 | 1443 | 14.43 | 1443 | 14.43 | 1443 | 15.13 | 15.63 | 16.53 | 18.13 | 19.23 | 20.83 | 21.63 | 20.83 | 20.53 | 19.57 | 17.52 | 15.87 | 14.76 | 14.43 | 14.43 | 14.43 | 14.43 | 14.43
80 14.43 | 1443 | 14.43 | 1443 | 14.88 | 14.58 | 15.53 | 16.23 | 17.53 | 18.83 | 19.64 | 21.56 | 22.43 | 21.93 | 21.33 | 20.84 | 18.32 | 16.17 | 14.97 | 14.87 | 14.43 | 1443 | 14.43 | 14.43
086 1443 | 14.43 | 14.43 | 1443 | 14.54 | 14.79 | 15.71 | 16.54 | 17.68 | 20.34 | 20.97 | 21.88 | 22.83 | 22.93 | 22.73 | 21.97 | 19.54 | 1753 | 16.03 | 15.03 | 14.43 | 14.43 | 14.43 | 14.43
RN 14.43 | 1443 | 14.43 | 1443 | 1454 | 1481 | 15.73 | 16.63 | 17.83 | 20.63 | 21.13 | 22.23 | 23.23 | 23.53 | 23.03 | 22.33 | 20.03 | 1794 | 16.30 | 15.15 | 14.43 | 14.43 | 14.43 | 14.43
>33 14.43 | 1443 | 14.43 | 1443 | 14.43 | 14.75 | 15.63 | 16.33 | 18.63 | 21.33 | 21.73 | 2293 | 24.23 | 24.33 | 23.83 | 23.23 | 19.73 | 1793 | 16.33 | 15.23 | 14.43 | 14.43 | 14.43 | 14.43
bOd 1443 | 14.43 | 14.43 | 1443 | 14.43 | 14.65 | 14.76 | 1583 | 17.93 | 19.43 | 20.13 | 22.33 | 23.33 | 22.93 | 22.03 | 21.43 | 1883 | 16.43 | 15.03 | 14.43 | 1443 | 14.43 | 14.43 | 14.43
(")d(’f) 10.52 | 10.52 | 10.52 | 10.52 | 10.52 | 10.60 | 11.04 | 11.72 | 12.53 | 15.12 | 15,92 | 17.12 | 1832 | 17.72 | 16.82 | 16.02 | 15.08 | 12.42 | 10.94 | 10.52 | 10.52 | 10.52 | 10.52 | 10.52
6(‘03 8.06 8.06 8.06 8.06 8.06 8.06 8.06 8.57 | 10.06 | 12.56 | 13.06 | 14.16 | 15.06 | 14.86 | 14.26 | 13.36 | 11.45 9.80 8.18 8.06 8.06 8.06 8.06 8.06
@33 7.87 7.87 7.87 7.87 7.87 7.87 7.87 8.25 9.27 | 10.41 | 10.88 | 12.13 | 13.05 | 12.17 | 11.88 | 11.58 | 10.00 9.00 7.87 7.87 7.87 7.87 7.87 7.87
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ogg | 1|2 |3 | 4] 5 6 7 8 9 10 11 12 13 14 15 16 17 18 | 19 | 20 | 21 | 22 | 23 | 24
933¢/bo
056 0.6 0.2 1.8 0.2 0.2 0.2 0.0 0.7 0.9 1.8 1.9 0.9 0.5 0.4 2.5 1.9 1.8 -2.4 -5.3 -4.5 -3.4 -3.5 -2.2 1T7
0’)[)6 0.4 0.4 0.9 0.9 1.5 0.7 1.1 0.1 13 1.8 1.6 0.2 0.5 0.1 0.8 1.4 2.9 -2.8 -4.2 -4.5 -3.1 -3.4 -2.2 1j0
956 2.1 2.8 2.8 3.7 2.7 3.8 3.0 1.8 0.6 1.7 2.7 3.1 2.6 3.5 2.9 2.6 0.4 -2.0 -2.1 -2.9 -1.4 -1.7 -0.5 0.5
536 7.6 7.7 8.0 7.7 7.7 7.3 7.6 6.9 6.3 7.3 7.3 9.8 9.7 8.4 10.1 9.0 6.9 3.7 3.7 2.4 3.2 3.9 4.6 5.6
950 8.3 8.0 7.8 8.2 9.0 9.4 8.0 7.8 7.5 7.3 7.6 10.2 11.8 10.8 10.2 9.8 7.1 5.1 2.8 2.6 2.9 3.5 4.7 5.9
036 6.6 6.4 7.0 8.0 8.0 8.5 8.6 7.8 7.9 9.0 8.1 8.2 10.4 10.6 9.0 9.3 7.5 5.2 2.4 2.3 3.7 4.5 5.9 6.7
o3 6.5 6.6 8.3 8.3 9.4 7.3 8.4 7.0 7.1 8.6 8.1 7.8 8.3 9.8 9.7 7.2 4.5 2.4 0.9 1.0 0.8 3.7 4.5 5.5
533 5.9 6.0 6.8 6.8 6.8 6.8 7.6 6.1 6.7 8.6 8.5 8.5 9.2 9.3 9.4 8.0 4.3 3.5 0.8 1.5 1.1 2.8 3.5 4.5
bgd 7.5 6.6 6.6 7.8 8.1 8.0 7.5 5.9 6.0 7.4 7.4 9.1 10.0 8.5 8.6 7.1 5.5 2.7 2.2 1.2 3.3 4.2 5.3 6.3
md@ 3.4 3.6 2.8 3.1 3.4 4.6 2.6 2.6 2.1 3.5 3.3 4.2 5.3 4.0 3.2 3.0 1.9 -1.0 -1.6 -1.4 -0.8 0.2 0.4 1.6
6(")3 0.4 1.7 1.7 1.7 1.7 1.7 0.8 0.4 1.5 1.0 1.1 1.9 2.0 1.8 1.2 0.6 1.2 -2.5 -4.8 -3.0 -3.1 2.1 -1.5 OTZ
©93 0.5 1.1 1.2 1.5 1.6 1.7 0.7 0.5 1.0 1.0 1.6 0.2 0.2 0.5 1.9 1.6 1.4 -2.7 -4.5 -4.9 -3.1 -2.4 -1.3 Oj9
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QOO QOOOMO 309960 0309960 Bosblio
039 | 80b0569ds | 350m3To3905 | mbdotgds | 298089353905
330/bo
056 226,044 264,240 7,927,200 6,781,320 -1,145,880
090 231,514 259,940 7,798,200 6,945,420 -852,780
056 278,124 245,320 7,359,600 8,343,720 984,120
336 394,800 232,320 6,969,600 11,844,000 4,874,400
ds0 404,964 228,680 6,860,400 12,148,920 5,288,520
036 416,360 244,580 7,337,400 12,490,800 5,153,400
03 420,390 268,620 8,058,600 12,611,700 4,553,100
523 425,920 282,740 8,482,200 12,777,600 4,295,400
b9gd 409,258 256,260 7,687,800 12,277,740 4,589,940
®dd 306,544 252,680 7,580,400 9,196,320 1,615,920
Beag 241,980 247,920 7,437,600 7,259,400 -178,200
@93 220,834 255,763 7,672,884 6,625,020 -1,047,864
Xs80 | 3,976,732 3,039,063 91,171,884 119,301,960 | 28,130,076
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2017-2021 fiemgddo 35bgomols Goombgdol fiamom®o gu. 969600l dmbIstrgds

2017-2021 §emddn ebBafgdyema Jem.960Mans, Maambydob Bnbyeaam, wbamab Mygombdn

obobempea| 2017 | 208 | 2019 2020 2021 |xs8o
W
26413065| 25586767 | 26400404 | 2448009 107,157,563.00

97410773 98317549 | 97270872 | 9392989 |  395.329.262.00
68499295( 71806250 | 76892970 | 6547035 |  289,076,084.00

336736761_ 18603869 41045756 3735433 149,174,182.00
34851595

26,309,318.00

65,330,534.00
32,115,448.00

35,090,623.00 36231598 | 38206517 17735 147,798,068.00
35263554 143,743,985.00
24,849,330,00 25473762 104,602,683.00

weave | 5651536100 | 60368955 62511117 246,963.542.00
] 530 367,136,375 | 380983090 | 394312037 | 405510462 | 35903405 | 1,583,845,369.00
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Efficiency
Load

p.f. 100% 75% 50% 25%
0,85 97,4 97,49 97,28 96,05
1 98,1 98,08 97,8 96,46
Accessories:

* Voltage Regulator DECS-250 installed

e PT100:

o 3 pcs in stator windings (3+3 as

spare)
o 1 pc per bearing
e Sleeve bearings with lifetime min.
150.000h
External oil lubrication unit-water cooled
* Water cooling system for oil lubrication
unit with heat exchanger in tailwater
channel, pump, mixing valve, expansion
vessel, sensors and stainless-steel piping
* Generator air cooled IC21. Air duct not
includes in scope.
2 Space heaters a’ 1500W, 230V
2x speed sensor with 1x toothed wheel on shaft
3x current transformers installed
3x voltage transformers installed
2x vibration measurement sensors in DE and NDE bearing
2x Pt100 for bearing temperature measurement
IP 55 terminal box
Bolts for generator foundation
Hydrostatic shift
Tilting device

Testing:

Stator winding resistance measurement at cold
No-load characteristic

Short circuit characteristic

Voltage balance and Phase sequence

Load test @ power factor 0,1

Hight Voltage test

Centrifugal test 2 min.

Winding insulation resistance test

Vibration and overspeed test

Geppert GmbH T+43522357788 FN212001 K LG lnsbeuck Railleisenlmdestank Obertsterreich AG
Ceppentstrable 6 F+435223577882 VAT 1D Nr ATUS2219T09 IBAN: AT62 3400 0000 0003 5915
G060 Hall in Tarcd office @@ geppern. = FORINe ATEOSIOO0017512 BIC: RZOOAT2I.

Austria « Europe WWW geppertal Gerchasstand Hall in Tirol
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2 Technical Description

2.1 Technical Data

PVEI 1390/410
2

224,35

207 66

429
e

&
1.320
410
1,70
704,00
702,30

MERERCERERIGEREL:

3
m
W

3
m
@

glectro-nydraulic

dependent on | bar
manufacturar

max, 120 | bar

Butterfly valve

1.200 | mm

25 | bar

WENTH Hydes GmbH & Co HG, Dwvision Srall Hydm, Glesmserstoaie 4, 8-3151 5L Gaoegen am Steicfeide, Sustis, T: #43 2742 @080, F: +43 2742 808-3000,
| s vt com g T

150 10816

150 7919

IEC 60041

IEC 60609-2

The layout is based on all valid and apglicable EU-directives conceming manufacturars
according AELR 114,
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closing wisicght
Fyydraulically
100 | mm

V1 |
IP23
F/B
40| °C
IC 01
Sleave Bearing
il / \Water
704 |m.as.l.
= 43,000 | kg
- 4,930 | kgm?

penstock
thd.

262 | m
2.000 | mm
parallel with the grid
<60 | sec.

< 11| %of
Hoss

VONTH Hydes G & Co KIS, Ciwviaton Srall Hydrg, Gawsmseraeabia 4, 5-21581 S0 Ganegen am Suinlukds, Sustria, T: +43 2742 560, F: +43 2742 808-300,
| mewwvh.com g B
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&o3do TP3036.250C
d9LOHIE9dS LGB
Bm3obormMo LoddErsgMy, S 10 8g3o
- 3063950 (Q9d50) 10 33
- 996500 (F5050) 35 kv
932906905 oo dsd30L +4-2 x 2.5% kv
abstgls (6 Logggbw®o)
Lobdotg 50hc
- 9996m900L XyMIRB0 Dynll
- 369360wgdol rommbo L3eoergbdo (Cu)
- 393039000 LobEgds ONAN
dm3g 99Hn30L dod3s Ui=10%
430 L3Ol Bs35MAJOO Po=15.041 3368
dm3erg 996Hm30L obs396Mmy9d0 P =93.708 338
wmddo bgwol gbo (PE1) Io=0.10%
245056003900 4910x4124x2850 MM
ds6dogro LM 5390L JmMols 1505x1789 mm
Pmbs (Lo@®oBLEMOEM) 36000 39
bgmo 7000 39
UGObIMEGO IEC 60076
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R Harvest the Sunshine

550W MBB Half-cell Module
JAM72S30 525-550/MR G3

A/l Higher output power %

=

Less shading and lower resistive loss 'V" Better mechanical loading tolerance
—_—

| Superior Warranty | | Comprehensive Certificates |

.12 reduct warranty » |EC 61215, |EC 61730,UL 61215, UL ¢

New linear power warranty B Standard module linear power warranty @ c E (&l

J/ASOLAR




JASOLAR JAM72S30 525-550/MR e

MECHANICAL DIAGRAMS SPECIFICATIONS
" ot T
— e H Cell Mora
i | Waight 28 BkgeT%
- | Dimersions ZZTBE2mnm 11 M 2mm=35z 1 mm

Cable Cross Section Size 4mm (IECY . 12 AWG(LL)

23753

SSEEEEEEEEEEE

— g E Mo, of calk: 144574 |

Junchion Box |PES, 3 dicdas
Uae m | 5 4. 10{1000
Connecior
- 0 4. 10-35[1
{ =
EHT B Cabla Langth Parirait: 300mmi-+ya00mmi-l;
l:l {Including Cormecior)  Landscape: 1:300mmi-+)'1 20mmi-}
Lo — Packaging Canfiguraticn 31pes'Pallet, E20pcs40f Comtainer
b la ) hatl
ELECTRICAL PARAMETERS AT STC
JAMTZEID AT ZEDD JRMTRERD JAMTREID JRATEE0 JAMTIE30

TYPE S25MR -SIVMR -S35MR -540IMR SR -S50IMR
Reatgd Maximum PowsanPmsa) [W] 228 530 638 540 545 Ba0
Cipen Circut Voltagavos) V) 48.15 23.390 4845 48,60 4975 43,80
Mandmium Power WolageYmp) [v] 41.15 2.3 a1.47 41,64 4150 41,88
Short Circult Curreni|lsc) (4] 1365 13.72 1378 13.86 13493 14,00
Maximum Power Curent|img) [4] 12.76 12.83 12.50 12.97 1204 1mn
Module Efficiency [%] 0.3 20.5 an.r 208 24 .3
Power Toleranos D=5
Temperature Cosficent of lscia_lsc) #0LERT
Temperaiure Coeficenl of Vol o) 0.3T5%C
Temparalura Coeflicenl of Pmaxy_Pmp) 0,350 C
5TC Irvackiance 1000WIRT, call lemperalure 25°C, AMI1.50

Remark: Electrical data in this catalog do not refer o a single module and they are nol part of the ofer.They only servs for compansan among dffesent module hpes.

ELECTRICAL PARAMETERS AT NOCT OPERATING CONDITIONS

o D Ao JAMTZSI]  JAMTISI0 JAMT2ES0  JAMT 0 P . o n 35 Frm,
TYPE e EME | BaME  GANMR  GAEMR  SEONE Warimuim Syshem Valage 10000 EDOY DG
Raleid Max Powar|Fmax ) [WV] Jav 4 405 408 412 41E Operating Temperature =0 C=+f5 0
Qpen Circut Voltaga (Voo ['V) A6.05 46,15 48,31 A543 +6.55 AE.62 Maximum Sarias Fusa Rating 25h,
MaxFowerVohagelvmp)[M] 3838 ST 70 Ms WA w4 Mo Siab Lood Bork: AN SOGI)
Short Gircuit Curenillsc) (4] 067 110 11.05 11.08 1113 147 MOCT 45221
Max Pawer Curner(Imp) [&] 1025 105 10.43 0.47 10.51 1055 Safaly Class Class [
ROCT Irracianca BOTWINT, ambiant lamparatuna 2000, wind spesd Tm's, AM1.5G Fire Parfarmance UL Type 1
CHARACTERISTICS

Curreri-viollags Curve  JAMTZE3H540MR Power-Wollags Cuve  JAMTZE30-540MIR Current-Vollags Curve JAMT 2330-540R

Curranif)

i

r— oltagey,

Premium Cells, Premium Modules
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SUN2000-185KTL-H1
Smart String Inverter

MPP Trackers

9mbs399900 50O

9 99.0%

—

MBUS Fuse Free

Supported Design

Max. Efficiency

String-level
Management

Surge Arresters
for DC & AC

Smart I-V Curve
Diagnosis Supported

IP66
Protection

100%
i

L1

LN

LU

2%

we

oo

£fficiurcy

Efficiency Curve

=FT o
=115 It=
= =3

P i
= B =

- I ==
e e =
3 | E. ’;

e aad Lo S —~— 4
P e e O =
=TT =
——msV =111 - | e
—trte- ~ e
— 020 e—— oL ] et
T =
——108 - |3
— 1200.% e = 5 b e
— 1 T 1
— 1 S
X o ra a0% oo o g 0 m -
e - . — .
Lot s ot ¥ (=

Circuit Diagram

(< H=}3H = 58
— — o

SOLAR. HUAWEL.COM

122




SUMNZ2000-185KTL=H1
Technical Specifications

Efficiency
Maw. Efficiency B9 03%
European Efficiency BB G5%

Input

Max. Input Voltage 1,500 V
Max Currert per MPPT 26 A
Max Short Circuit Current per MPET 40 A
Start Violtags 550 W
MPPT Oiperating Voltage Range 500 W ~ 1,500 V
Mominal Input Voltage 1,080 V
Mumber of Inputs 18
Mumber of MPP Trackers E

Output
Mominal AC Active Power 175,000 W @40°C, 168,000 W E45°C, 160,000 W @50°C
Max AC Apparent Power 185,000 Vi
Max AC Mctive Pawer (cosd=1} 185,000 W
Mominal Output Voltage BOO W, 3W + PE
Rated AC Grid Freguency 50 Mz [ 60 Hz
Mominal Output Curent 126.3 A @407, 121.3 A @45°C, 115.5 A @50°C
hdas Output Current 134.0 4
Adj Power Factar Range 08 LG _ 08 LD
htax Tatal Harmonic Distortion < 3%

Protection
Input-side Disconnection Device Ve
Anti-islanding Probsction Ve
AC Owercurnene Protection Ve
DC Reverse-polarity Protection et
Py-array String Fault g e
DC Surge Armester Type i
AL Surge Arrester Type i
DC insulation Resi » Detection Ve
Residual Currert Monitoring Linit Ve

Communication

Display LED Indicators, WLAM + APP
UsSE e
MABLIS e
RS5485 e

General
[el] jors (W x H x D) 1,035 = 700 x 365 mm (0.7 « 276 x 14.4 inch)
Weight (with mounting platsh B4 kg (185.2 Lb.)
Cperating Temperature Rangs =Z5"C = 60°C {-13°F - 140°F)
Coaling Method Smiart Ajr Coaling
Max Operating Altitde without Dy 4,000 m (13,123 fi.)
Relative Humidity o~ 100%
D Connedtar Staubli MCS EVO2
AL Cormector Waterproof Connector + OTJOT Terminal
Pratection Degree IPEE
Tapolagy Transformeriess

Standard Compliance (more available upon request)
EM 62108-1/-2, [EC 62108-1/-2, EM 50530, |EC 62116, IEC 60068, IEC 61683, IEC 61727,

Cartificses PO.12.3, RD 1699, RD 661, RD 413, RD 1565, RO 1663, UME 206007-1, UNE 206006

SOLAR HUAWELCOM
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&o3do TP3036.350B
d9LEME9dS LGB
Bmdobserm®o LoddwsgzMy, Sn 15 d3o
- 306139050 (QS0S0) 10 33
- 99Mm6500 (8505¢0) 35 kv
932906905 oo dsd30L +4-2 x 2.5% kv
absls (6 Logggbw®o)
Lobdog 50hc
- 999600900L X3RO Dynll1
- 365360wgdol grommbo L3eogrgbdo (Cu)
- 35303900 bobiBgds ONAN
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dm3erg 99OHm30L dod3s Ux=10%
1490 Bgeol Esbs356MAgd0 Po=15.041 338
dm3eg 996306 Bs3o6Ygo0 Pe. =93.708 33¢
wddo Lgeol gbo (PE1) 10=0.10%
3905600900 4812x4354x2770 Mmm
956300 LoMM5390L FmMob 1601x1799 mm
Pmbs (Lo@®obL3MOEHM) 43000 39
900 7500 39
LEobosM@Eo IEC 60076

ELTAS-U §568mgde00 0.8/10 33 dsgols dsenogsbo @®msblgm®mds@mmo

ELTAS-U {o68mgdeyeno 0.8/1033 dsd30L dsgnrmgzsbo @®Msblgm®mds@memols

dmbsEgdgdo
# dhomImgdgwo ELTAS TRANSFORMATOR A.
1 305360900l wommbo L3eowgbdo (Cu)
2 399600900l X 2MBO Dynll
3 BdobsgrmMo Loddeogy 3 935
4 3o@IWO QS VIO od3S 0,8/10 33
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CUGLICHCABLE)
Technical specification /
N'exans

TexHuyeckasn cneuyudukayus

Q00 «¥Yrnw mabonus

UglichCable LLC
Document Ne TS-SN-836 / [loxyment Ne TC-CH-8368en/ru
MV power cables
I Type of cable / Mapxa
(N)A2XS(FL)2Y 1x300RM/25 20,3/35 (42) kV
Medium volktage cabie, with alume nducion with XLPE insulation, with 3 shield of copper wires, with longtudinal and
mu*‘.namdwml
L N v } Wnnoa, € o BOMVITUNSS, & MPAMOM
oy " e np -—-u e e . sy BACONT ANOTHOCTY
| Application / npuumuuo
For leying in o ground, ok the chorscel domage 1 the cable, for inatallation on the roule of complex
w:laulm.-dundoulw- a-dﬁamhuﬂu-da&hﬂﬁvu«u&mm
A npowase, & ewe, i MO 1PACCaN  LOCmNOR
Srypacm Y ren e 3y s mbomunax coopy m “ep

5

l Design / Koncrpyxuymus
1. Conductor / Toxonpoeoaswan xuna
Y posred S cornpacing ciaes 7/
© -, KYTIEN, Y 2 wace,
2. Conductor screen / 3xpax no monponomupt =une
Somi conduciive cruss inked 3 1 Ny

3. Insulation / M3onaumn TOKONPOBOAMUON XMNbE
XLPF | Tpnane sl

4. Insulation screen / Dxpan no maonALMN
Semi conductive croeednked pound | Nomynp = 3 s

5. Electrically conductive waterproof tape /
INEXTPONPOBOAAWAN BOZOBNOKMPYIOWAN NOHTA
6. Metallic screen / MeTannuuscxwit axpas
Copper wwes / Mearwe nposonceos.

7. Waterproof tape / BoaoSnoxupyiouan newra

8. Radial watertightness / MNonepesnan repmeTraunn
WWHMbNWWJNMI

peam e € sy Standarts / CTauaapTet
9. Outer sheath / Hapymman obonovsa IEC / M3K 60502-2
High densty polyethyiene / Momus nunen swconon nao et GOST R/FOCT P 55025
I Marking / Mapxuposka TU / TY 3530-004-58727 764-2010

Symools On outer SHheath DEXCK / CHMBOM 13 VeDHOR OGOND e

Ughcheatie i tachmicsl panmnershen with (NJAZXS(FLIZY TxS00RMZS 20,9585 &V year mater |
Yrnnuahens & Teneecinu napTeencTae ¢ NEXANS (NJAZXS{FLIY TXS00RMWZS 20,338 kY roa uetpas

3. \‘ '
“,‘_7
S
e 'y

Ouerstrg weroer wirs L doe ke Vowmum tenadng resa Lanamaanal s | Mo
g 1 0 g - “ repit aa—p.
M. 0°C R e ks T e T T Maaded wetda 3t irmns
hw— +8 (0= NN ww et e v dmnien
Erapared by Dmery & 05 03 2018 Page1/3
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Technical specification / Texuuuecxan cneyndmrauus Ne TC-CH-636-en / ru

| Design characteristics / Tunopasmepsi

Conductor | Conductor | 1Sulaton of Screen | Dimeter | cable
the
N thickness / insulation section* / ’ weight* /
Cable type* / Tun | section®/ | diameter / " . ¢ Hapymoan Bec
s MII Praverp TONEMHS Asamerp no Jpaea® AnINETP | Genn®
- o () o nmipen (mem) Jxpany (mm’) nabenn’ (kgfkm)
w3onmumm® (mm) (mm)
(NA2XS{FLIZY
1 [1:300RW25 20,335 300 200 85 40,1 25 a7 17
KV

* « I the table shows the charactensscs of the calcutated nominal value / B T26MALE YK2IME DICHETHI HOMMHAMLMME I IR
XEDJCTOPRCTH.

| Electrical characteristics / nexTpuueckue XxapaKTepucTHK1
—— = — ]

Current rating of | Current rating of
Conductor active | Conductor | Current screen 1s | cable in ground ! | cable in ground /
“"‘""'.u.c_""'""'w, 'I*"‘l short circuit / air* wefod (A) | air ** flat spaced (A)
e | Cobletype'/Tun | oo rmancime | current/Tox | OANOCORYRAMIE Tos npu Tox npu
wbenn’ o nocTomsmosy | sopoTxoro ToK KOpOTXOro | npoxnagxe kabenn | npoknague kabens
yoxy 20°C * 23V LR 8 3emne / @ 3emne /
SRS, xpana (kA) soagyxe,* (A) soaayxe,* (A) o
s (KA) TpeyTOnuIOM o
(NJA2XS(FLI2Y
1 [1x300RM2S5 20,335 0,100 282 48 476611 4775690
kV

* « Given the calculated values of Bhe quanitios / yKasmes DO TIUE QSR BEMVAON.
**« Thermal resistance of sod / ydensmoe mennosce conpomuanesue apywma =1,2 K uwBey

» Max sod temperature / masc memnepamypa apywna = 15 °C;

« Laying depth / any6usa npornadu = 0,7 w;

« Tempenature / memnepamypa ecadyxa = 25 *C;

« Solid bonded scroons / 2myx0e JTIOMNOMIE MPINOE Kabens;

« There are no additional sources of heat and CL, there is no exposure fo direct sunlight / omcymemeysom Sononnumenemse
vemossury menna u K, omcymemayem saidedomeue ADRMOI0 COMEUNOR0 LMTYVOMLIR.

o 6 & O

Duun-..u.. M-..IM-—
d--*'c TewraeT T rou Ay -—p-—‘--—” n-u--'-
bm- 15 60w Noregesas e sansm

Prepared by Demiry Fedorov 05032018 Page2/3
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Technical spedification / Texnuueckan cneundurkauns Ne TC-CH-636-en / ru

| Performance specifications / 3kcnnyaraunoHHble XapakTepucTUKu
—_— ]

Nominal value / Hommnanuwoe
Xapaxrepwcreen
Characteristics /
Environmental operating lemperature range / Janaion TOMNEDATYD ORpyN0oueR £0..450 °C
CPEAM ANR JMCNNYITRSM
Mnimum allowable installation temperature / My YCTHMAR TEMNSpITYDS 20°C
npownaso 603 nogorpesa
Continucus allowable temperature for cores / Anm1ensio 2ONYCTIMES TEMNEDITYDS 0 °C
HAMPESA TOIRPOBOSALIX XN
Maximum allowable short arouit temperature for cores / Jonycriaan remneparypa 250 °C
FAMPESS TOMONPOSOSALSX JOAN NPW KOPOTEOM JIMLICIMIN
Minimum bending radius during instaliaion, outer diameter ! Mesetvarmsd Damnc 1520w
s Kabens N MONTIXE, MADYIORIX VAMETPOS
Crmstey; wsrverire Mo st stde Meerie turcng ratis L ol sing 1 1%
R o w / g rwedeson | prs——
N 0C TRV e R RIS Hrvie FOr SO A oSk w0 e
I-r RET N e eens W r 2o rn
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