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Eduyh wpnhwlwunyayniin: Uhusl Jbpobipu hudtubpwagbnnbghwywu
wofuwwnwupubipp hhduwlwunw hpwlwuwgyb) Gu dhwju ohunyeyniuubph uw-
fuwgédwu U Ywnnigdwu pupwgpnud: Uwlwju hhnpntubpgbnpy W wy Eubpgb-
wnhYy wmwppbp hudbubpwlwu Ywnnygubiph swhwgnpddwu wypwynhlwu gnyg &
wnygby, np gbnnbghwlwu swihniubph, dwutwynpuwbu® uhybhpugdwu wotuw-
wmwupubph fuhun wuhpwdbonnyeniu £ wnwowund twl wyn Ywnnygubiph
sowhwgnpddwu pupwgpnd, hwnlwwbu swhwgnpddwu wnwohtu wwphubphu’
ninnwaéhg  duwluwfunniubph  qupgqugdwt  wpwgnyeNluu npngbint,  npwug
qupgugdwu ophuwswihnipintup hwjntuwpbiptint b dwdwuwyhu hwdwwwunwu-
fuwt Yuufuwpgtithy dhgngutin dtinuwpybint uywnwynd, hugp Yywfuh win
Ywnnygubiph Ypwnwjht nwnuwin:

dbipghu inwphutipht huyhy Yawnbph ninnudhg nbnwawndtiph wwpptipuw-
pwp pwpdp Gonnjudp nhnnwubph fupun wuhpwdbounneniu £ wnweowghbi
Uwl wpryniuwpbpwlwu opytlunubpnd® wniwppbp wbluuninghwlwu uwppwyn-
pnuiubiph owhwagnpddwu nbwpnud, dJwutwynpwwbu hhnpnkGyunpwywjwuubph,
wwindwjhtu b obipdwjhtu EiEYunpwlwjwuubpnd hgnp winippnwgpbqunutiph hpd-
ph puwn pwpéntupwihu nhpph huydwu hwdwp: <pnpnGlunpwlwjwuubph (KEY)
U Unndwjhtu EiGYwpwywjwuutph (UEY) wninippnwgpbiqunubpp wbinuinpynud Gu
pwndp unwubppu htuynn Gplwpeptnnut uwitph ypw: UwiGph wnwudht dwub-
ph ny hwjwuwpwswih ninnwéhg nbnwowndbpp hwugbgunud Gu ninippnwgnt-
qwwnubiph puwlwunt woluwwnwuph nidhdh fuwfunnuiubph' punhnuy Ypwpwihu
yhéwyh hwuubn:

<phdpbiph huyhs Yanbph ninnuiéhg nbnwowpdtph nhunnwubpng huwpwynp
E dwdwuwypt hwjinuwpbpb] wupnywwunpbh dLbwuwfunnwdubpp bW ujuqugnyu
Sdwiuubipny ppwlwuwgub)] npwug Yybpwgdwu hwdwp wuhpwdbon Ywutuwngb-
ths Uhongwnnudubip: <Ginlwpwn, ghuniginiuubph tunydwdpubph wwppbpwywu
nhunnwubph  Yuquwybpwdwu b wuglhwgdwu  hnwwih  dhongwnnuwubph
dowynwdip fupun wpnhwywu £ W niuh Yuplnp gnpduwlwi tpwbwynigniu:

Lwuwpuilyp b putinhpabipp: Upfuwnwuph twywwnwu £ 6pMb-nid dowyywd
hhnpnnhuwdhywywu upytihpwgdwu hwdwywpgbph Yuwnwpbugnpdnidp, husp
Ywwwhnyh npwiug wofuwwnwuph hnwwipnigjwt pwpépwgndp W Ypunwjup
Yhpwndwtu npnpwp, huswbu twl huwpwynpniginu Yuw wynndwn Yepwny
pwgwnb] wpwnwphtu dhowdwyph obpdwuwmhbwuh wmwwwunwubph  wgnbignt-
pIntup winippnwgpbiqunutiph hhdph huyphs Ybwnbph ninnwéhg nbnwowndtiph
swihdwt donnigjut Yypw b npwup ubpnubp Nndunih UEY-h (NFUEY) winippnwig-
pbgwwnubph hhdpbpnud: Gw huwpwynpnyggniu Yuw twle hhnpnnhuwdhlwywu
upyblppwgdwu  hwdwlwpgbph  woluwwnnwwynypjwu b Gplwpwybgniejwu
pwpépwgdwt hwdwp dowlb) dGennutin W uwpptp, npnup wwwhnynud Gu huyhy

ybwnbph pwpdpnieyniutph  wwppbpnpjwu Ybpwqwugnuubph  npnadwu
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Ujn uywinwyhtu hwuubnt hwdwp wnwownnyt) GBu hbwnlyw) fuunhpubpp'

- wwwpbugnpdt] hhnpnnhuwdhywlwu upybihpwgdwu hwdwlwpgp, husp
huwpwynpnipnu Yuw purnywjubp npw Yhpwndw wnppnypep.

- Ugwlyb] wprnwnpwywu wwjdwuubpnud uwnwnpbwgnpdws hhnpnnhtuwdp-
Ywlwu upytihpwgdwu hwdwlwpgh (Y<HYLL) wpfuwnwuph  hnwwihnyeniuu
wwwhnynn nbfuuhlulwu dhongwnnudubp.

- dawyb] $Enndwquphuwlywu swpdniuwy dhontyny hhnpnupdbihph swithhs
glfuhyh Yunnigwsdpp, npp huwpwynpnipintu Yuw hbounnigjudp wyunndwnwg-
uti U pwnbuyb) updbihpwgdwt gnpdplipwgp.

- htunwgnwb] uhybihpwgdwu hwdwlwpgnud hbnnyh swpddwu Yuyntu nkdh-
dh punypep.

- punpb] swiphnwubph nwghnuw| uygpniupu nu dbpnnp, hpwlwuwgub)
Ywunwpugnpdywd thnpéwudniubpp [WpNpWWINN hnwgnunwywu
wofuwwnwupubp b mbluuhfulwt wwjdwuutp wnwewnpb) hhnpnnhuwdhlwlywu
upybhpwgdwu Yuwwnwpbijwgnpdjwsd hwdwlwpgh ubphwywt wpuwnpnigjw
Uwfuwagddwu hwdwp.

- phpwlwuwgub]  dowlywd  Ywwwpbugnpdwd  thnpdwudniutiph
[wpnpwwnnp thnpdwpynwubip, npwug dnunwdnid, Yupgwpbpnud, huswbu utwl
hpwlwuwgub] wpryniwwpbpwywu hnpédwnpyndubn.

- dowyt| hbnnyh dwlwpnwyh dwybpbnyeh swihdwu unp dhongubin, npnup
huwpwynpnieniu Yuwt pwgunt) sGpdwunpbwtwh nmwwmwundubph ufuwi-
ubipp.

- dowyt| hhnpnnhuwdhywywu uhybhpwgdwu hwdwlwpgh wtuwwnniuwynt-
pInup Yyewphg htunn wpwg yepwlywugqubine unp dbennutp W pugwnb) onwjhu
pounhlutiph ubippwihwugnuip hwdwwpgh woluwwmwupwhtu htnnyh dbe.

- untindti| uwnp, npny huwpwynp £ 2w upd dwdwuwynud Yuwmwpb] huyhs
Ybwbph dholt Ybpwquugnuubiph wwppbpnugjuu swihnwubpp b pwpdpwgub)
wyn swithndubiph Ganniejwt wuinhbwup:

Yhypwljwts unpnyen

1. Uowlyby £ hhnpnnhuwdhywlwu upybhpwgdwu dbpenn, pun nph' sw-
thnwiubipp Ywwwpynw Gu hbnnyh dwwpnwyph dwybpunypubph hobigdwu U
pwpépwgdwu dwdwuwly:

2. Ugwydt £ hhnpnnhtwdhyuywt hwdwywpgtiph swihdwt gifupyp unp
Yuwnnigwdp hulhs Ybnbph ppendwt wwjdwuubpnwd wotluwwnbint hwdwp:
Auwthnfuybii £ swithnn qyfuhyh biEiunpnnh dwiph wutinh Yunnigywodpp:

3. Auwipnfuyt £ swihdwt gifupyh Yunniggwdpp Yewpwiht hpwyhtwljut-
pnud hwdwwngh wofuwwnwupwihtu hbnniyp wdpnnowlwu wpwnwhnupp Ywu-
fubint U swihnwdubiph ounnyejw b wpwnwnpnnuwuniyjwu pupdpwgdwu
hwdwp:

4. “Ywwwpbwgnpdyti E hhnpnnhtwdhywlwu uhybihpwgdwu hwdwywngh
Ywnnigwdpp' Uwywwnwl nibuwng shbipnwgul) hwdwlwpgh |hgpwynpnuip,




npny pwgwnynd £ onwjhu poinhlubiph ubppwihwugnuip woluwwnmwupwhu
htinnwyh dby:

5. Lwfuwgdéyty b htnphuwyh dhongubipny wwwpwuwyb| £ unp hphnpn-
nhuwdhywywu upythpwgdwu hwdwywpg, npp bwfunpn hwdwlwnpgubph
uywundwdp Yuwwhnyh yepwquugnwiubiph npnodwu wybih pwpép Gounniegntu,
pwuh np wuwnbn  woluwwnwupwiht  hbnniyp  2wpddwt  pupwgpnd  sh
hwunpwynwd ny Jdh nhdwnpnipjwu, pwgh 2thdwu  nhdwnpneniuhg: Lnp
hwdwlwpgh whwgnpddwu  wnwybnugniut wiu £, np - wouwwnwupwhu
htinnwyh hnupt wwwhnynd £ 27 gnin dwpwnyngny hwunwwnniu hnuwupny
wotuwwnn  ElGYunpwowndhsp, npny  hutwpwynpnigintt £ uwnbindynd  pp
wywnund EEYunpwutunigdwu dhongny wnbnunpbp wjuwyhuh Jwypnud, npunbin
squt dornwlywu hnuwuph ElGYunpwutnigdwu wnpnipputip:

npdtwlwtr  wpdbpp L Wywbwlnysyniip:  “wwnwpbiugnpdywd
hhnpanhuwdhywlwu uhytihpwgdwt - hwdwhwpgbipp Yupnn G ubpnpyb)
pninp <EY-tipnud, UEY-tipnud, QEY-tpnd W wy) Yuwpunp Yunnygutipnud® hhdpbph
ninnwdéhg Guwfuwfunnwiubph wwppbpwywu htnwdwnp nhunwubph hwdwp'
Jerwpwiht hpwyhbéwlyubph Ywufudwtu uwwwwyny: qwihdwu Jdhowlwpp
wwwwuynd £ 0-hg dhus 90 dd wppnypnud: Lulbhs Ybinbph ninnuéhg
Suwfuwfunndubph swihnudubph Gounnienut wpunwphtu dhowwyph 0-40°C
stpdwuwnhtwunid, Ywiujwsd hwdwlwnpgh unbinddwu Gplwpnieniuhg, hulhs
Ytwbph pwuwyhg, npwug pwpdpnipjwt  wwppbpneintuhg W ependwu
dhowywjphg, mwwnwuynwd Gu 0,05-0,30 dd-h uwhdwuubipnud:

Ywuinwpbugnpdyws hhnpnnhtwdhywywu uhybihpwgdwu hwdwlwpgbnu
wotuwwnnw £ uwb pwgwuwwu sbpdwumnptwunud (Jhusl -30°C), wjn nbwpntd
npwbu  woluwwnwupwiht  htnniy oguwgnpdynd £ wunpdpphgp: 2withdwu
Gownipniup, win nbwpnid, mwwwuynw § 0,25-hg dhusl 0,75 du:

Uswyqwd uwppbiph ubpnpdwt wpryniupnd Yunbih £ pwpdpwgub) swig-
dwt Gonnieyniup' pwgwnbind wpwnwpht Jhowdwjph spdwuwnhwuh nwwnw-
unwdubph wgnbgnieniup U hbwnwgnunynn opjEyunph ppendwu  hGnlwupny
wnwowgwd ufuwiutipp: Upwlwd unp uwnpbpp huwpwynpnygyniu Yuwu wywnn-
dwwnwgdwu dhongny pwpdpwgub] swihnwdubph wpunwnpnnulwunegniup b
Gonnipjwu wuwnhbwup:
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dwyyws bpynt bwfjuwhpd, npnug wpfuwwnwuph uygpniupubp npnawyhnpbu
wmwppbpynud U bwiuyhu hwdwlwpgbph uygpniupubiphg:

Whiunpwiuph  thnpdwhwywtinyayniip: Unbuwfununiygjut  hphduwywu
npnypubipp puuwpyyty tu 8C<UL-h «Ywnwuwnp W Eyninghws» Swynynbinnp
funphpnn (2013 .), ubpywjwgyb b gtynigyl Gu «hudbubpwywu gbinnb-
ghw» U «2pwiht nuwnbunieyniu bW hhnpninbfuuhYw» wdphnuubiph punuwjuwd
Uhuwnnud (2023-2024 ppR.):

Lpwywpwlyndubp: Unkuwtununipjuu pbdwjng hpwwwpwlyyt £ 11 gh-
wwlywu hnnwé U unwgyb 2 htinhuwlywjhtu wpunnuwghp:

wpwit wnnigjwdpp U dwyuwyp: UnbGUwfununipniup pwnyugwsd
E ubpwénipiniuhg, snpu gifuhg, punhwunip Ggpwlwgnieniuubiphg W wnweown-
Yniejniutbphg, 77 wunwi gpwywunipjut gwuyhg: Ugfuwwnwuph punhwunip
Swywip Yugdnu k125 k9, ubpwnywi’ 39 ulwp b 5 wyynuwy:

Unwgpt gjfumid ubpluwjwgywsd tu hhnpnunwwnplwywu W hhnpnnhuwdh-
Ywywu upybppwgdwu hwdwlwpgbph hpduwywu wpnwnpwywu b nbuup-
Ywlwu wnyjjwiutpp b sbwfuwfunndubph swihdwu Gannpjut Yypw ependw
wqnbgnipjwu Ybpwpbpjw) wbnbynyenwiutpp: Pepqwd £ wnwppbp hGunwagn-
wnnubiph Ynndhg dawlywsd hhnpnuhybihpubiph uwpwanpnuggniup: Lipywjwg-
qwé Gu wwppbp hudbubpwlwu Yunnygubph whwgnpddwtu wypwlunphyuwynid
uhytihpwgdwu Gnwuwyutiph Yhpwndwt wpryniuwybunniyejwu dwuht wnyjwiutn:

Epypnpn qipunid ubplwjwgywsd Gu inyjwiubp 1984-88 pr. Ywuwnwpwsd
ghnwlwu  hGunwgnuinigniuubph b 2014-2021  pp.  Ywwwpbjwgnpdywsd
hhnpnnhuwdhywywu uhytihpwgdwu hwdwlwpgbiph dwupu:

UWpfuwwnwpnud futinhp £ nndby dwlty hhnpnnhtwdhulwt uhytihpwg-
dwtu Ywwwpbugnpdywd hwdwlwng, npp Ywpnn £ hwoyh wnub] wpnwphu
dhowywyph thnihnfuwywu sbpdwumpbwuh wgnbgnieniup huyhs Yuinbph yo-
pwquwugndubph npnodwu wpryntupubiph ypw: Wu twwwnwyny hpwlwuwgyby
£ 18 huyhy Ytwbpnd nbnunpgwsd inypsubpny Gpbp hwdwlwpgbph dnuwnw-
dnd’ wnwehtu hwdwwpgp Ne 1 W Ne 2 innippnwigpbigunubiph hhdph, Gpypnpn
hwdwlwpgp' Ne 3 U Ne 4 nnippnwgpbiguwnubiph, Gppnpn hwdwlwpgp' Ne 5
wnippnwgpbgunp uniubiph ypw:

Npwtiu hhnpnnhuwdhywlwu uhybihpugdwu hwdwwnhwwiht hwdwywpgh
thnpéwudn ogunwagnpdyt| £ gnynigyniu niutignn <VYL<-10 hwdwlwpap, nph
Ywnwywpdwu U gpwugdwu pinynd npn2 hnthnfuneniuutp Gu Yuwnwpyb
Elayupnuwiht ufubdwynd hdwnyuubph gpwugdwu gnwdwpwihtu hwodwnplyp
huwpwynpnyejwu hwdwp, wjuhupt' ng Jhwju woluwwnwupwihu htnnyh pwph
Jupbph, wyl' hobigdwu dwdwuwy pninp pdwnyuubph gpwugnidp: Uju hwdw-
Yuwpghp swihdwu wdpnnowlwu thnyu wwpunynid £ Gpyne Yhuwuwany:

Cwdwlwpgp pwnyugwsd £ junwlwpdwu U gpwugdwu pinlhg (Y9R),
gpuugdwt pinyhg (3F), pwpdpwgunn-thnfuwybipwnn uwpphg (FPU), woluw-
wnwupwihtu  hbnnyph  dwlwpnwyh<swihdwu  wnyghsubiphg (US), dhwgdwu




dwintfuhg (UU):

Uowlyb| E hwdwywpgh Gpynt thnpdwudngy.

1. 4<VYu< (B) hwdwlwpgp' opowwwnp onh 0°C-hg 40°C gbipdwuwnpwuh
ntwpnud woluwwbint hwdwp, oguwgnpdtiiny 99,98% fudbint ophg L 0.02%
ppndh wuhhnphnhg punyugwd wafuwwnwupwiht htnniy:

2. 4<YLL (A) hwdwlwpgp' 2powwuwinh onh -30°C-hg dhusl +40°C gbipdwu-
wnhéwunw wofuwwbnt hwdwp (pwgh Y3P-hg bW GP-hg), ogunwgnpdtiny wu-
wnhdphqny wpluwwnwupwht hbnniy, npp punyugws £ 50 % Erehibugihynihg,
49,98 % enpwd onhg U 0,02 % ppndh wuhhnphnhg:

<ulhs Ybwnbpph dholt wnwybjwgnyu ybGpwqwugnudp (U2S hGuwpwuubph
dholt)' ng wybih, pwu 90 dd: ULy ujwgny swihdwu wnwybjwgnyu wnbinnne-
pintup YSP-h pwph pwpépwgdwu b hotigdwu nbiwpnd U<YLL (A) hwdwwp-
gh hwdwp Yuqgdnu Ep ng wybih, pwu 80 pnwt, hul U<YLL (B) hwdwlwpgh
hwdwn' 30 pnwb: <wdwlwpgnd woluwwnwupwihu nkdhih hwunwwndwu hw-
dwp' ns wytih, pwu 5 pnwt:

Gppnpn qifunid ubplwjwgywéd £ U<VYLL(B)-20, wnwohu hwdwlwngp,
npp Uwjuwwnbuyws £ Ne 1 U Ne 2 innippnwgpbiqunubph hhdpbph uinwbpp 18
huyhs Ytwnbph ninnéhg nbnwownpdtph nhunnwiubph hwdwp:

Uygpnud hwdwpyb| Ep hbnniyh wugdwu dnin 220 dbinp GpYywpnigjwdp
hwidwlwpg: Uwlwju wju swofuwwnbg wndhsubph dbe htnnyh wuhwywuwn
dnunph wwwbwnny: Wuwhuny, phy 1 b 18 wndhsubpnid hbnnwyp pwpdpwuntd
En, hwynw iGYwnpnnubphu bW owpniuwynwd Ep pwpdpwuwy ni ulunud Ep nntpu
pwihyt, wjiu nbwpntd, Gpp ehy 9 U 10 tndhsubpnud wju unyuhuly dwdwuwy sh
niutigti|] pwpépwuwint b nhwgskint EiEYwnpnnutppu: Wn wwwnéwnny thnfuwnp-
utighup hwdwlwpgp' htnniyh Yupéd dwuwwwphph hwdwlwpgny, npp ubipw-
nnuw £ 18 wwwyt ywwnnd dwlwpnwyh ndhsubp, pdwynyuubph pyh pwdwuw-
pwpny Yuwnwywpdwu b gpwugdw dby pny, ey (pugnighs gpwugdwu piny
dty yphwu pwpdpwgnighs uwpp (LRU) (uy. 1):

4<MLL-20, hwdwlwpgh wpnwnpwlwu thnpdwplydwt pupwgpnd h
hwjwn Gu YL hbinlywy pEpnentutubpp.

w) dhbunyu wnyhsny swihdwu wnwppbp deennutph nbwpnid AN wpdtipub-
ph wwppbpnueniup dEdwdwuwdp Ywaqdb| £ 2-25 dhwynp, huYy npn2 nbwpb-
pnd 37-40 Jhwynp, husp sh hwdwwywwnwufuwund unpdwwnhyubpny uwiuw-
wnbudwsé nhunwnpyynn Ytwnbph ninnwdhg nbnwowndtiph swihdwu 0,74-0,94 dd
ufuwubphu.

p) swihdwu Gppnpn W snppnpn. thnytiph pupwgpnud Japhwt: uwnph puph
hotigdwtu dwdwuwy wnyhsh EltYunpnnubph wugwwnidp htinniyhg Gppbdu wnbinh
E niwbunwd ng pE wupwpenpbu, wy dwdwuwyh pupwgpnud dgynwd k, b YGR-
h Ywd SP-h hwodhsh gnigdniupubipp nwnunw Gu ny dhwpdtip, husu wuenyw-
wpbifh £ wn Yenbph swihnwubph wpryniupubph hwdwp:
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Uy. 1. <ulhs Yewinbph nwuwynpnggniup Ne 1 U Ne 2 SU-nud
(4<HU<-204 hbnniyp Yupd dwbwwwphny hwdwluwnpg)

Unwohtu wwppbpwyny wwwpwundws H<VYLL200 hwdwlwpgh nbw-
pnud wyn pbpnyenuubph wnwowgdwu hhduwlwu wwwdwnp hwdwlwngh
dnunwddwu hwppwyh donwlwu b pwjwywuhu ndbin ppenndu Ep, npnup
wnwy GU quihu hGnlyw| gnpdnuubiph wwwndwnny.

1) YSP-h dnunpwjht uwppbpnid nidtinupwpubph pwgwywnieiniup.

2) nyhsubinh wuwwyt wnpubiph® ppRRngh wqnbgniejwup snhdwlw)bp.

3) wydhsubph EGYunpnnubpp 2,5 dd npwdwgdény wdpnnowlwu annbip Gu,
npnug dwjptipp updwd Gu, husp ndwpwgund £ npwug dwiptiph wpwag wn-
Ynwiu wunpubiphg hounn htnntyh dwybtipluinyphg:

1987 p.-uh Ytinght wyu hwdwywngh pninp wdhgutinp thnfuwphtiytight unp’
danwnuwywu wndhsubpny, huly Y9L-u, GL-u b UPU-u unp' tipypnpn, pwpbjwy-
qwé nwppbipwyny ywuinpwunmywdubipny:

Wu unp 4<YTULL-204 hwdwlwnpgny (1988 R.) Ywwwpyt Gu Guybunwhu
w1, [, IV, VW VI thnybph nhnnwdubp: Npwbu hhduwhu punniuygtg £ ghy 7
wnyhsp: 1I-VI thnybiph wpryniupubipp gnyg U wwihu, np swihdwu Ynpbpp nw-
wmwuynw u gpnjulwu gdhg ybp L qup (nhwnnwiubph | thngh wydjwiutph
ulwwndwdp), husp Jywynud £ iyghsubiph unpdw) wotuwwnwuph Jwuht: Ujuhupu'
ujntubiph bundwédp sh ulwunyb: fBhy 10-13 L phy 18 wnyhsubipnud, npnup
gwnuynwd Gu N2 2 SU-h Jpw, npuinbin swihnuubpp Yuwwpyb) Gu 20.06.1988
(nhwnwiubph IV thny), swhnuiubipp gnyg Gu wyby 1,0 dd-ny gwdp wpdbpubip'
hhduwybwnwihtu wndhsh tywwndwdp, hust wnwowund E ppenwgnn hbnniyh
wihpubph Wwwndwnny:

Llwp 6-nd wnbuwubh Gu wnweoht Y<YULL(B)-204-h ehy 1-9 wnydhsubtiph
swithnwubiph wprynwupubipp: Ninnuigdtpp ybp W qup Gu mwwnwuynwd hpduwyb-
nwjhu wghsh wpryniupubph ulundwdp' -1,0 - +1,0 Jd uwhdwuubpnud, hugp
gnyg t wwihu twlb tdhsubiph swithdwu donniejniup:

Gpypnpn Ywunwpbjugnpdwsé wnwpptpwyny 1986 p.-h ybpond wwwn-
pwuwnyws 4<YLL204 Gpypnpn hwdwlwpgp dnunwdyb) £ 1987 p.-hu dwp-
wht' Ne 3 U Ne 4 ninippnwgpbiqunubiph hpdpbph uinibph Jpw: Uju hwdw-
Ywpgh 18 dbwnmwnwlwu nghsubiph b ybphwu pwpédpwgnighs uwnpph nwuwyn-
pniygwu ufubdwu  ubplujwgyws l:B'ullan 2-nwd:
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UY. 2. <ulyhs Yeunbph nwuwynpnieiniup Ne 3 b N2 4 SU-nwd
(4€VLE-20], 2-pn hwdwluwng)

Uu hwdwlywpgnd denwnwywu nyghsubph ogunwgnpdnudp pwgwnnid b
hwppwyubph ppendwu wgnbgnigjwu wwy npwug fuwthwudwu huwpwynpnt-
pintup, huly npwugnd biEYwpnnubph Ginfuwphunwdp wubnh énnbpny' (hnghu
ybpwgunu £ hhu Yunnigwdph EiGYwnpnnubiph pbpniegyniuutpp:

Y4<uL<-20 unp dnnbind YSP-h dnwnpwihtu uwpptiph  EiGYunpnuwhu
ufubdwynid pwgnighs thnthntunigyntuubph ubpwnnwip gquihnpbu pwpbwyb) £
hwdwYwpgh wotuwwnwupp: Upryntiwpbpwwu thnpdwpynwdubpp nyjw) wwy-
dwutbipnd gnyg Gu wnybi, np wju wdbuh wpryntupnud tpdwsd hwdwlwpgu wprynt-
uwybwn U hnwwih £ wpjuwwnmwupnid: Pninp inghsubiph hwdwp 3-4 wugqwd swih-
dwt wpryniupnud AN-h winpdtipubiph wwppbpnientup unynpwpwp 1-6 hdwnyu
U dhwju wnwushu nbwpbipnud hwuunud £ 10-12 hdwnuh: Wu 2tinnwdubpp hw-
dwwwwwufuwund &u 0,01-hg dhusl 0,1 Ud swihdwu ufuwubphu, husp thnyhu
pwywpwpnid £ gnpdnn unpdwwinpyubph wywhwugubipp:

Gpypnpn hwdwlwpgny nhunnwubph Guybunwihu 1 dginyp Yuwwpdb) £
16.03.1987 .: Hhwnwiubpp I, 1 W IV thnybpp uwwnwpyb) Gu 1987 e.-hu, huy
V, VI, VI b VI thnybipp' dhusl 1988 .-h unjtidpbip wdhup: Npwbiu hhduwyb-
wwjhu punniudb £ ehy 7 wghsp:

Thwnwubph 1-VIIE thnybiph wpryndupubpp ubplujwgyws Bu uup 4-nud’
gpwdhyutiph wbupny: Puswbtiu wbuunwd Gup, wnyjwjubph wdbkuwdbEs nwnw-
unuwp Gpunwd £ ehy 2 wnydhshnd (SU N2 3), npp pwgwuinpynwd £ ppennwing:
bnnwyp ppennuihg wnwowgwd wihpt wnwoht swihdwu dwdwuwy wybih
wpwg k nhwsnu wubinh dwyphtu W tnwihu £ ugdwé wpryniupp:

“Thunwubph -V hnybph dwdwuwy wnnippnwgpbiqunubph  untubpp
uunywdpubp stu uwwndb' gpwdbhlubiph Ynpbipp sku hounud -1,0 dd-hg' blughtu
nyhsh gnigdniuph hwdbdwwn: Uhwju VIE W VIIE thnybph nhunnwdubph dwdwtuwy
rhy 2 whsh gpwdhlutinh Ynpbipp hounud &U 1,0 dd-hg ubkippl:

Y<NLL20 3-pn hwdwlwpgp dnunwdyb) £ Ne 5 wnwyb) hgnp winppn-
wgpbgqwwnh hpdpwjhu uniubph dpw' npu Yunnigdwtu wwpunpg hbwn' 1988
[.-h hnwhuht: Wu hwdwlwpgh 18 wnyhsh b LPU-h nwuwynpnigjwt ufubdwu
ubpyuwjwgyws £ ulwp 3-nwi: Uyu hwdwluwpgh dwlwpnwyh nghsubpp W uwp-
pwynpnidubipp unyuu Gu, hug 2-pn hwdwywnpghup:
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LY. 3. N2 5 SU. hulyhg Ytintiph nwuwynpnieyniup
(4<LL-20 3-pn hwdwywng)

4<LL20 4, hwdwlwpgh wnwuduwhwwyniggnuu hp nhppu £ unnphu
hnphgnunud U nghsubiph dholt wwpwmwwuhps funnnjwyubiph thnfunwuwynpnt-
Pjwu pwpnnieniup’ wwjdwuwynpywd npwug nbnunpdwu ninhubpnud pwg-
dwpehy funspunnunutipny: Npwtu hpduwybwwjhu punniuyb £ phy 7 widhsp:

Uu hwdwlwngh nhwnnwdubpp 11w HE thnybpu ppwlwuwgyt) Gu 1988 p.-h
unjtdptiphtu b nGYwnbdpbphu: Unwgywsd wndjwiubpp yYwynd Gu wjn hwdwywp-
gh ptwlwunt wofuwwnmwuph Jwuht:

Llwp 4-nd ppdwd’ I thnybph nhunwdubiph wipryniupubipp gnyg Bu twihu,
np 3-pn U<YLL200-h inghsubiph (ehy 1-9) swithdwu 11 W 1 dinybph gpw$hyubiph
Ynpbpp tnwwnwuynud Gu ybp b Jup, Guytnwihu nghsh hwdbidwn b ginuynwd Gu
-1,0 - +1,0 dd dhowlwypnid: Wuhupt' yiniubiph uunywdpubp sku uwwnyby;:

foppendwu wnlwjnipjuu nbwpnd wyn huyhs Ybwnbph duwfuwfundwu
dtdnigyniuubph wpdtipubpp hhduwywunw pwywpwpnd thu npwug ulwwn-
dwdp uwhdwuyws swihnuiubph uwhdwihtu Gonnuejwup’ 0,2-0,3 Ud: "wup
hwqwnby thu hwuund 1,0-1,3 dd, b np wdbuwlwpunpu £ Yenbph ninnu-
&hg dLwfuwiunnuiubiph, hGnbwpwp bwl' wnippnwgpbquinubph hwppwyub-
ph ebpdwu. npwug htwnwqw swhwgnpddwu hwdwp Ywnwug ubplywjwugunn
wwppbpwlywu wé sh ujwwnygb;; Wunwdbuwjuhy, wju hwdwywnpgbpp, suwjws
ppEnUWU wnlwinigjwu nbwpnid swihnwdubph thwunwgh Gunnipjut www-
hnddwup, Gplwp dwdwuwly Gu wwhwuond swihdwt Yuwwwpdwlu hwdwp'
jnipwpwugnip thnyp wnbinud £ dhusl 1,5 dwd® Yuudws hwdwlwpgh Gpupne-
pIntuhg W swipnwubp Ywwwpnn wouwwnnnh wpjwéd wofuwnwuphg, W nw
hwdwlywpgbph dhwy pbpnyeniut £ Hpwuhg funwwihbine hwdwp wuhpw-
dbipin | hwdwlywnpgu wywnndwunwgub):

10
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LY. 4. 4<YULL-20], bipbip hwdwlwngh wdhsubph (Rhy 1-9) swihiwl
wpryniupubiph gpwdhyubipp

2nppnpn gumd inpyt Bu htnnih A7 dwywpnwh pwqughts b nnwth
h? swthnwiubipp, npnug wdjwiubipp gpuugynid Bu, huly htnwqur swihnuiubiph
dwdwuwly Yplyunw Gu pwquiht swihdwu unyu gnpdpupwgp W hbnniyh dw-
Ywpnwyh swihdwu wpdbpubpp pbpnud U pwquiht swihdwup hwdwwwwunwu-
fuwunn stipdwuwnphbwuh wwydwuubphu: Uu dbpnnh nbwpnud Upwuwyniegntu
sh niubiunwd n's hbinniyh oipdwuwnpéwut wunpubipnud, n's k| sbpdwuwnpGwuubph
wwppbpnigyniup: Upbunyu dwdwuwl, htnniyph funnggjuu gbipdwunhtwuhg
Ywiujwsd' hnipnfunigiwu gnpdwnnypeu hdwuwnt Ywphp syw, pwuh np 9bpdwu-
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nhbwuh ufuwjwuph pwgwnnwip npnaynud £ dhwju innwuh yepht Ggppu hbnne-
Yh dwlwpnwyh nhpph hwdpuyudwu wdpwgpdwu Gounniejwdp:

Zhnpnnhuwdpywywu  upyblppwgdwu  hwdwlwpgh  npulb hwndws
Juwuybint nbwpnid hwdwlywnpgh wofuwwnniwwynigyniup ybpwywugqubne hbwn
Yuwwywsé wotuwwmwupubph d6d dwywihg funwwihbine hwdwp wuhpwdtion k
woluwwnwupp  Ywwwpb] hwpwyhg wyhsubph  dholt Gnwd dhwjiu  dby
dhowlwjpnud, npwnbn wbnph £ niubgb] yuwuwépp: Yw huwpwynp k, Geb
denwnulywu pwdwyh hwnwyht' funnndwlwnunbph wpwupnud, ninquhwjwg
wwwnbp-dhounpdubip wbnwnpybu, husp peny) £ wwhu Ypbwnb] hwdwywpgh
ybpwlwugudwtu dwdwuwyp b pwpdpwgub] npw wluwwnnwynieniup:

Thunwpydwu wotuwwnwuph hnwwihnieyntup pwpépwgubint hwdwp wnw-
ownlyt) £ unp hhnpnywynindwihu uphdbihp, npp ubpwnnid £ hennwyny 1gywd
hwnnpnwyhg wunpubp, npnugnd funpwgywd Gu wubinubph hbwn Yuwywd
whbgnswihwywtu funnnjulubp, wbntlwunynigjwu dowlydwu pnYy, huswbu
twl dupdwu odwunwy U woluwwnmwupwiht fughlyubip: <wdwlwpgh hbnniyp
owpddwl wofuwwmwupwiptu thnyp wnbnh £ nibund uyninwdh hwoyhu, npu
wwwhnynd £ henniyph hwdwswih b dhwdwdwuwy owpdnwip inydhsubpnid:
Ywuwnwpbwgnpdyws hpnpnnhtwdhyulwu hwdwlwpgh htn  hwdbdwnws'
hpnpnwyninidwihu upybihpny swihdwt jnipwpwugnip thnih  nbnnnigjniup
Ywgunw E punwdbup 15 dpy, huy Ywwwpbugnpdyws hwdwlywpghup 1,5
dwd, npny pwpdpwunid £ uwpph wpunwnpnnuywuniyeniup:

Uowlyyb) Gu hhnpnnptwdpywywu uhybihpwgdwu hwdwlwpgh wofuw-
wwupwihu hbnnwyhg onh wnwowlubph hbnwgdwu Gnwuwlutp: Uswyjwd
Gnwuwlubph Enuggniut wju £ upwunwd, np hwdwlwpgh woluwwmwupwihu
htnnwyhg onh wnwewlubph hbnwgdwu hwdwp wbwp £ hbnniyp twuwwtu
tnwgub,  wnihtehiuwhu  funnnywlubpp  pwph L wndhsubiph
funnnwywnuwnbphg wugwwnbi, npwup Gplwpwgub) b 4Gy dwipp pwpdpwgub)
wjuwbu, np wnwowyubph nnipu dndwt hwdwp unbndyh hbnniyp hnup, nphg
htwn  funnnjwlyubpp Jhwgub] pwpht U wdhsubphtu: Yw wwwhnynd k
funnnwyutiphg onh wnwowyubph hbnwgnwip: <bnniyp  hnfubiint  hwdwp
wuhpwdbown £ wybjugub] Gppnpn thwywuny  funnnwywnuwp, hhduwlwu
funnnwywnuwnphg dnn 5 ud pwpépnypjwu Ypw, husp pnyp £ nwihu (hnghu
thnfub] woluwwnwupwiht henniyp® wnwug hwdwlwpgh dbg onh pwihwugdwu
(uy. 5): Awihdwu utuwiubiphg funwwihtint hwdwp nyhsh hwuwn wubinhu Ygybg
k 3-4 ud Bpywpnipjwdp pwpwly wubn:

Lhnpnnhuwdhywlwu upytihpwgdwu hwdwlwpgnd wofuwwnwupwhu hb-
nnyp thnfubine hwdwp wnweowpyynud £ ny ph pwpnwgub) wyhsubph Ywnnig-
Jwdpp, wy punwdbup hwywuwpwlzndwt pwph npuk Yghsh dpw wibjugtt
thwlwu U dnpwy, huly wotuwwmwupwihtu dhowywiph epenntdubph wwjdwuub-
nnud wnyhsh pwthwghy funnnjubh dbg hinniyh dwlybiplinyeht ypw nbnunpt-
Iy wbunwwuwnhg gwug htinntyh12wihpubpp dwpbint hwdwn:



Unwewnlyws dbennh Yhpwnnipjwu nbwpnud pupdpwund b hwdwlwpgh swihw-
gpiwu Gonnieiniup, Ynbwwndnd £ hwdwlwpgp wofuwnwupwihu hbnniyny
(hgpwynpbint  dwdwuwlp, Ypwpubph nbwpnd  woluwwmwupwihu  hbnnyh
Ynpnwwn Gup nubund dhwju Jpwpyws hwunjwsh dwydwih swihny, huy
wofuwwnwupwihtu htnnityu wdpnnonigjwdp thnfubnt nbwpnud pwgwnnid Gup
hwdwYwnpgnid onh panhlubiph dnunpp:

UY. 5. Lnp nghsubip hwdwlwpgnwd hbnnwyp thnfubine hwdwp

Ywqdyb| £ hhnpnnhuwdhlwywu uhybihpwgdwu unp Yuwmwnpbugnpdywd
hwidwlwpgh unbinddwu vwfuwghd, npu hp Yunnigjwdpny Ywpnn b wwwhny-
G| huyhs Ytwnbiph dhol yepwquugnwdubph npnadwtu wybith pwpép ownniejntu,
pw dbiq hwyiup pninp hhnpnnhtwdhywywu upybhpwgdwu hwdwlwngbipp:

Wjuwnbin woluwwnwupwihu hbnnwyp owpddwt pupwgpnid sh hwunhwnd ny
dh nhdwnpnipjwl, pwgh 2thdwu nhdwnpnieniuhg, dhwdwdwuwy hbnnyny
[9wé wotuwwmwupwihu pwpp dunwd £ wupwpd (uy. 6):

UY. 6. <hnpnnhuwdhywywt uhybhpwgdwu unp hwdwywngh
punhwuntp nbupp
1. pwp, 2. pupdwluwt pwp, 3. pundhs, 4. wynpynn uyuwywnwy, 5, 6. pyhsttin,
7, 8, 9, 10. fijippnn wubn, 11. pwihwbghly wnipkppt buhl unnndwlupwn

Upfuwwnwuph Enipyniup hbnlywiu £, woluwwnwupwihtu hbnniyny 1gqwd (1)
pwph dbe puyndynwd t (2) pwpdwlwu pwpp: (2) pwpdwywu pwph npny dwul
puyndyws £ dunw (1) pwpnd Gnwéd wouwwmwupwihu hbnntyh dbe, npwbugh
wnbinh sniubuw hwpdwé (2) pwpdwlwu pwph hhdph hbnnyh dwybpunyehu: (3)
ownpdhsh oqunipjudp wwunwnynwd £ (4) uywlwnwyp, U (2) qwpdwlwu pwpp
ubund £ nuunwn puyndyt;  (1);3pwpnid Bnwd woluwwnwupwiht hnniyh



dbg:  Lbnniyp  ulund £ pwpdpwuw) (1)  pwpnd, npwbnhg £ owju
wbnwpwotuynud £ (5) L (6) wnyghsubph dby L pwpdpwuwiny hwynd (9)
EiGYwnpnn wubinht nt Ywug wnunwi: Udtu dh ndphs  niuh hpbu swihdwu (10)
ElGywpnn  wubnp, nppt hwdwu  wwhny  gpwugywsé  hwyytignygny
hwodwpyynwd £ huyhs Ybnbph dhol Gnwd ybpwquugnuwp: Unwybjwgnyu
pwnpép  Ybwnwd  (9) EGYwpnn wubnhtu hwybing  hGwnn owpdhsp  npng
dwdwuwyny Ywug E wnunwd, np wouwwmwupwihu pwph L wyhsubph dbe
woluwwmwupwihu  hbnniyh  dwybplnyeh  wwwnwunwubpp  hwunwpwuybu:
Wunthtwl (3) 2wpdhsp (2) pwpdwlwu pwpht ulunud £ swpdb| hwywnwné
ninnnejwdp, wjuhupt' ufund b pwpdpwuwy Ybpl unyt wpwgnipjwdp, hus
wpwgntgjwdp puynddty Ep (1) pwph dbe: Syhsubipnud Gnwd htnnyp uyunud
Ybpwnwnuwy (1) pwp: Swpdhsp Ywug b wnunwd, Gpp hnnyp wugwunynud £ (7)
EiGYyunpnn wubinhg: “Hwuny wjwpunynud E swithdwu winwght ghyp:

Culhs Ybwnbpnud inbnunpywsé ndhsubiphg dyu punniuynd £ npwbu G-
Ybwwihtu b npw ujwwdwdp hwoqwnyynd Gu duwgwd hulhs Yhnbpnd inb-
nunpywd wyhsutiph hwaytignygiph dhgngny hulhs Ytnbiph dhol nwd Jtpw-
quugnuiubipp: <wonpnwywu ghytph swihnwdubiph dhongny npnaynid Gu huyhs
Ytwbph dJbpwqwugnudubph wwppbpnigniuutpp Guybumwihu huyhs  Yewnh
uywuwndwdp: (1) pwph dbg (2) pwpdwlwu pwpp puyndybiint dwdwuwly pwpdpw-
unw b wouwwnwupwihu hbnniyp dwywpnwyp W (1) wnipkehituwhu funnn-
Juwlutipny |gyntd Gu wnghsubiph dbg (uy. 7):

=

LY. 7. Syhsutipnud htnnwyh owpddwu pupwgpp

Unwohu hbpphu hbnniyp ufunud £ pwpdpwuw] b gyt (1) pwphtu dnun
gnuynn (2) wdhsh dbg, nphg htinn hwonpnwpwn (3) ndhsh dbg U Ytipgnid
wdbuhg htinnt gunuynn nghsh dbie: Ugtuwwnwupwihtu htnntyh owpddwu uygpuw-
thnynud, (1) pwphg htnnyp hnupp hwuunid £ ybpohu inghsht, nphg htiwn wnbinh
E nwbund hbnnwyph hnuph hwlwnwnpé owpd nbwh pwp: Un dwdwuwy
wyhsubipnd htnniyh dwytpunyputpp ufund Bu wwwwuygbp yeph b ubppl:
Pwjg pwup np htnniyp gunuynwd | owpddwt dby, nwunh wyn wnwwnwundubpp
ontn U dwpnud U npnp dwdwuwy htwn (dpusk swihdwu (10) EiGYwnpnn wubin-
ubiphu hwybp) wotuwwnmwupwihu hbnniyp 2 hwplwu nyghsubiph dbe pwpépw-
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unud £ hwuwnwwniu wpwgnigjudp U dhlunyu ghipniygjwdp, npp Ywpbh § hw-
dwnb gdwjht gwpdnid: Ujn géwihtu swpdnuwiu punniuynud £ npwybu whbgndbin-
pwlwu ghd: Lnyup Ywuwwpynwd b hwlwnwpé pupwgph dwdwuwy, bGpp
wofuwwnwupwihu hbnnwyp ulunid £ ubppl pwpdt): withnwdubpu wybiih hbipwn
Ywwnwpbint nt 6ogphn ndjuiutp unwtwnt hwdwp Guytnwhu (5) wyhsh dbe
(uy. 6) mbnunpynu GU woluwwmwupwihu htnniyph 2wpddwu dhupdnd b dwp-
uhdnud whpnyputipp Ywpgwynpnn (7) L (9) EiGYunpnn wubnubpp:

Upfuwwnwupwihu hbnniyp ufunid £ pwpdpwuwy (7) ElGYunpnn wubnh dwj-
nhg dhusl (8) Giuytiwwihu huyhs Yhinnd nbnunpdwsé nydhsh kityunpnn wub-
nhtu hwybp, (8) LiGYwpnn wubinhg htwn pninp nyhsubipnud uuynid Gu sw-
wapnuwutinp, dhus ndwy indhsh bihnpnn wubinht hwybip, pwyg htinnwyp
owpnwwynwd £ pwpdpwuwy dhusk (9) Ybpoht EiGYwnpnn wubinhu hwybp: Un
dwdwuwl wugwwnynid £ owpdhsp, U hbnnwyh dwybplnyep hwunwpunybintg
htwunn Yuwwwpynuw Gu hwlwnwnpé pupwgph swihndubpp:

dtipp U2qwsdhg wuwnqg £, np (8) Giultinwht bilunpnn wubinh wtinunhppp
wdblwgwénu £, pwu duwgwd huyhs Ytwnbipnd inbnuinpjwsd ndhsubiph Ejtyupnn-
wubnutiphup:

Cwlwnwl pupwgph swihnwiubph dwdwuwy swpdhsp henntyptu tnwunud |
hwlwnwpd ninnnigjwdp U swpdynn pwpht nnipu dnnud wpfuwwnwupwihtu hb-
nntyh pwphg unyu wpwgniyjwdp, hus np puyndwu dwdwuwy, nph unphpy
wofuwwnwupwihu htinnyp indhgubiphg gwpdynd £ ntiwh (1) pwpp: Syhsutiph
EiGYwnpnn-wubtinubphg wnyybinig htwnn uyuynwd Gu swihnwdubpp dhusl Gluyt-
wnwjhu nyhsh wubinhg wnyybip b, hwutbiny wdbuwgwdp nbnunpjwsd LiGy-
wpnn-wubinhu, swndhsp Ywug £ wnunid:

Ninpn b hwlwnwpd swihywsd nydjwiubph dhoht pwpwlwywuny unw-
unud Gup hulhs YbGwbpp Ybpwquugnudbpu  Guybwmwihu  hubhs  Yennd
nbnwnpjwsd wnyhsh ujwndwdp:

Wu hwdwlwpgnw swihdwu hwoybgnygh pwdwudniuph dbGYy dhwynpp
wndbpp npngynd £ hGwnlywy duny' swihwgpnidubph dwdwuwly wndhsubnhg
dayp wwly nbnunpynd £ wwwljw bnwinuwihu udny, nph gnpdwpwuwhu
hwuwnigjwu swihp npnaqws £ 10 dhypndbinph 6aunnyejwudp, nph ndjuiny hwy-
qupyynw £ ndjwy udniph pwpépnigjwu nhpnyend ginuynn swithywd hwoyb-
gnygbiph  wwppbpnyuu  pwuwyp:  Wn  wnduwiubpny  npnpynd |
hhnpnnhuwdhywywu uhybihpwgdwu hwdwlwpgh swihwgpdwu hwoybgnygh
dby dhwynp gnigdniuph K gdwjht ujpdlgpn htwnlyw| pwuwsuny'

k= o (4.21)
npintbn K-u ndjuw; <YL hwdwlwpgh gnigdniuputph daYy dhwdnph qdwjhu
wpdbpu £ wpunwhwjndws dhihdbwnpny, £-U0 wwywljw fnwnuwhu udnph
hwuwnieniuu £ wpnwhwjndwd  dhihdbwnpny, MU wwjwjw
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thnp&wtdnizh wdhsh Ytipoht puplingdwd hwaytignygu £, huy #p-b" uygpliwlw
hwoybgnygu £ Uh  pwuph udwgny swihnwiubp  Ywwwpbing  hbwun,
hwoqwnyynwd £ npwug dhoht pwpwuwywu wnpdtipp, npu k| hwunhuwunud k
wnyw]  hpnpnnpuwdphywywu  updbihpwgdwtu  hwdwlwpgh  swihdwu
hwoybgnygh pwdwudniuph dbYy dhwynph wnpdbipp, npu oguwgnpdynd k
hGunwgqw nhwnwubph hwdwp' npwbu gdwihu dhwynph Jepwddwu hwu-
wmwwnntu wndbp:
dbpwquugniubipu Guytinh uundwdp hwodwpyynid Gu.

h=HN - N (4.22)
huy wnyhsubiph dhol tnwd Ybpwquiugnuutipp'
hi= KN - N, (4.23)

npuntin Mp-u Guhbnnd nbnunpdwd ndhsh hwdtignygu £, &;-u ¢ hubhs Yyb-
wnnwd mbnunpywd nghsh hwoytignygu t, #;_;-p bwiunpn huyhs Ybinnud inb-
nunnyuwsd wnyghsh hwaytgnyg k:

Ninpn U hwywnwnpéd ybpwquugnidubph dhohu wndtipp Yhup Gpynt huyhs
Ytiwp dholu bnwéd ybpwqwugdwu wndbpp.

hi = l: hinug‘h.lg + h[’ hmmnmad )fz (424)

Lbpywjwgywsd hhnpnnphtwdpuwywu  uhybihpwgdwu unp  hwdwlwngp
uwfunpn bpbip thnpéwudniubph hwdbdwn  Yuwwwhngh hulyhs  Yhnbpnwd
nbnwnpywd nyghsubph dholt inwé Ytpwquugnudubph npnpdwu wybih pwpép
Gonnip)nlt, pwuh np wjunbin woluwwnwupwihtu hbtnnwyp swpddwu pupwgpnud
sh hwunhwnui ng dh nhdwnpnigjwt, pwgh 2thdwt nhdwnpnieiniuphg:

tRrULUSNR@3NRLLEN

1. UEY-h wwydwuubpnud, npntn Yuwnwpbwugnpdgwd hhnpnnhtwdhywywu
uhybihpwgdwu hwdwlwnpgp Gupwpyynw £ ependwt, wupunhwwn gnpdnn
wanbgnieniuhg funwwthbint hwdwp wwwyt wwwnbpny dwwpnwyh swihhs
nyhsubpp hnfuwphuyt U dinwnwlwu wwwnbpny, huly swihdwu Gannieniup
pwpépwgubiint hwdwp wnydhsubph 3 Jd hwuwnnygywu  EGYunpnn wubnubpp
thnfuwphudby' dpusl 1 dd hwuwnniyejwu:

2. 1987-1988 pp. MNnyunjh UEY-nd whwnwywu thnpdwpynwiubp wugwd U
hwunmwwnywd nbluuphjulwu wwjdwuubp nwutignn Gpbp Y<YL<-h unp dnnbi-
ubph wpryniuwpbpwywu thnpdwpynwubpny hwunwwnytight hwdwlwngbpp
(hwpdtip woluwwniwynyeniup U gwhwgnpddwu  hnwwihnyejniup, huswbu
uwl wnyjwy opjlwinud huyhs Ytwnbph ninnwéhg ntEdnpdwghwubph unnignnw-
Ywu swihnwiubiphtu wwhwugynn Gaunnipniut wwywhnybint huwpwynpnieniup:

3. Upwlyytb) £ hwdwywpgbpnd htnnyh obpdwumptwup swihdwu uwpp,
npp hutwpwynpnipiniu £ vwihu hwogh wnub] sbpdwumhtwuhg Yufuwd ufuw-
(wupp: 2wipdwu wju dbpnnh hwdwp bywuwynyentu sntubu jnipwpwtgnip
wunph L npwund wwpniuwyynn hbenniyph obpdwumnpbwuutpp, n's k' 9bpdwu-

wnhéwuubph wmwppbpniegyntup:
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4. Jdbpwlwnnigyl) £ hhnpnnhuwdphywlywu  upybihpwgdwt  hwdwlwpgh
swithhs glfuhyp, npp Uywuwnnud £ hwdwlwpgh wafuwwnwuph wpunwnpnnuyw-
unipjwt pwpdpwgdwup: dpwpwiht hpwypbwyubpnd hwdwywpgh wotuw-
wnwupwjhu hbnnwyh wdpnnowlwu wpwnwhnupp Ywufubine hwdwp dGnwnw-
Ywu wuneh hwwnwyp Gpynt funnnjulwnuinp dhole nbnwnpynud £ ninnuihw-
jwg Ynouin dhoUwwwwn:

5. Ugwlb] £ unp hphnpndwynintdwihu updbihp, nph hwdwlwnpgh htinnwyh
ownpddwu wofuwwnwupwihu thnyp wbnh £ niubund Juyninwh hwayht, husp
wwwhnynw E hbnniyh hwdwswih owpdnudp dhwutwlwu pninp inghsubipnud,
nph wpryniupnd Ypéwinygnd £ nhunwplydwt inbinnnyeniup (dhusle 15 4py.) b
wwwhnyynid £ npw wudunwugnigyniup:

6. Upwyyty £ hwdwluwpgh wluwwnwupwht htnniyhg onh pawnplutiph
htinwgdwu dbpnn, nph Enyejniut wyu £, np hwdwlwpgh wnihkphituwhu fun-
nnjuwlubipp wluwwnwupwipu hinniyh pwph b indhgubiph funnnjwlwlgnpnut-
phg wuowwnynw Gu, npwup Gpywpwgynud Gu, d&Yy Sdwjpp pwpdpwgynd k
wjuwbu, np panhlyubiph nnipu dndwtu hwdwp unbndynwd £ hnup, nphg htinn
funnnjwyubipp dhwgynid Gu pwpht W tnyhsubppu:

7. Lwpuwgdyt|  hhnpnnhuwdhywywu uhybhpwgdwt unp hwdwywpg, npp
Uwfunpn hwdwwpgbph thnpéwudnubph hwdbdwwn huwpwynpnientu niup
huyhs Ytwnbpnud nbnwnpqwd nghsubiph dhol tinwd ybpwqwugnwiubpp npnaby
wyblh pwpép Gownnigjudp, pwuh np wjunbn  woluwwmwupwihu  hbnnyp
owpddwu pupwgpn sh hwunhwynd ny dh nhdwnpnyjwu, pwgh 2thdwu
nhdwnpnieyniuhg, dhwdwdwuwly hbnniyny  |gywd  wofuwnwupwihu  pwpp
dunwd £ wupwpd:

unuurunk@-3nkuLer

1. Unwowpyynwd £ «Chuwpwpwlwu unpdbp b juwunuwywnpgbip»-nid ubipw-
nbi| wwhwueubip, np wwwpwuwnh Yuwnnygubph W otupbph hwududwu dwdw-
uwy npwug hpdpbpnd wbnunpdtu <YL hwdwlwpgbp' ubudhly whunpy
wnwpwdwopowuubpnud htwpwynp tunyjwdpubipht nu dbwfuwfuwfunnwiutphu
htiwnubnt hwdwp:

2. Unwownlyb £ dfungwyhu hhnpnupybippwgdwu hwdwywpgnd hbnnwyh
dwlwpnwyp thnihntubp Juyninwh dhongny’ Gupdwt thnfuwpb, husu wybh
wwwhny £ W huwpwynpnyeinit £ vnwhu wpwag (15 4pYy pupwgpnid) wjwpunbg
swihdwu thnyp:

3. Glutny ubpYwjhu ElGYunpnuwihu wbfuuninghwubph qupqugdwu htwpw-
Unpnigniuubphg' wnwownpyyty £ Yuwwmwpbiugnpdt, <YL hwdwlwpgp, npny
huwpwynpnipjniu Yunbindyh swihdwu gnpdpupwgp U wn wyjwiubph dow-
Ynuwp Yuwwnpb] wynndwwn Yepwnyd, hpwlwu dwdwuwyh nbdhdnwd: Wuwhup
(nwnwip Ywwwhnyh dh pwuh hwdwlwpgtpp Ywnwywpnudp d6Yy Yeuwnpnuhg,
npny huwpwynpnigyniu Yunbinddh Yuwnwpb) pninp nhwnwplynn huyhs Yewnbph
punhwunip Jbpndnieniu ukl17yGunpnung:
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TManuksan @pyH3UK AKONOBUY

PA3PABOTKA HOBBIX TEXHOJIOT' 'HH OITPEJEJTEHHUA BEPTHKAJIbHBIX
CMEIEHHH B TM/IPOOHEPI'ETHYECKHX COOPY,KEHHAX
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PE3IOME

Juccepranuu Ha COMCKaHUE YYEHOU CTENEeHU KaHAUJaTa TEXHUYECKUX HAYK IO
cnenuanbHOCTH 5.23.05 - «'uapoTeXHUUECKue CUCTEMBI U UX DKCILTyaTalus»

Hean quccepranuu - Llensio paboTh sBisieTcs coBepuieHCTBOBanue cucteM ['JTH,
YTO 00ECIEeUNT MOBBIIIEHUE HAJIEKHOCTH UX PAOOTHI U PACIIUPHUT 001aCTh IPUMEHEHUS, &
TaKOKe MO3BOJIHMT aBTOMATHYECKH HCKIIOUMTH BIMSHUE KOJIEOAHUH TeMmIepaTypsl OKpYy-
MKaIOIEeH cpeibl Ha TOYHOCTh U3MEPEHHSI BEPTUKAIBHBIX CMEIEHUH KOHTPOIBHBIX TOUEK
OCHOBaHUS TypOoarperaroB M BHEAPHTh UX B OCHOBAaHUAX TypOoarperatoB PoBeHckoit
ADC (PADC).

JI1st TOCTYOKEHNS STOH 1IN ITOCTABIICHBI CIISTYIOIIUe 3a/1auu:

- ycoBepieHcTBOBaTh cucteMy I'JIH, 4To M03BOINT pacipuTh 001aCcTh IPUMEHEHNS;

- pa3paboTaTh TEXHUYECKUE MEPONPHATHS, 00ECHEeYHBAIOLINE HAAEKHOCTh PabOTHI
YCOBEPILIEHCTBOBAHHON CHCTEMBI THIpoAnHaMuueckoro HusenupoBanus (YCI'JH) B
MIPO3BOACTBEHHBIX YCIIOBUSIX;

- pa3paboTaTh KOHCTPYKIMIO HU3MEPUTEIbHOH rOJOBKHM T'MAPOHUBEIHNPA C TOABIKHBIM
(eppOMAarHUTHBIM CEPJIEYHUKOM, UTO TIO3BOJIUT JIETKO aBTOMATH3MPOBATh U YIydIIUThH
TIPOIieCC HUBEINPOBAHHUS;

- ACCJIEN0BAThH XapaKTep YCTOMYMBOTO PEKMMa JIBIDKEHHS KHUAKOCTH B CHCTEME HUBE-
JTHPOBAHUS;

- BBIOpATh pAlMOHANBHBIA NMPUHLIUI U METOJ U3MEPEHMH, MPOBECTH JTabOpaTOpHBIE
HCCIIeI0BAaTENbCKIE PadOThl ONMBITHBIX 00pasioB YCI'ZIH m pa3paboTaTe TeXHHYECKHE
YCIIOBHS A7 MIPOEKTHPOBAHUS CEPHHHOTO MPOU3BOJICTBA yCOBEPIIECHCTBOBAHHON CHCTE-
mel I'JTH;

- OCYHIECTBUTH JIA0OpAaTOPHBIC HCIBITAHUS Pa3padOTaHHBIX OIBITHEIX 00pa3loB
YCI'IH, ux MoHTax, HaCTPOIKY, a TaKXKe IPOBECTH IPOMBIIIICHHbIE UCIIBITAHUS;

- pa3paboTaTh HOBBIE CPENCTBA M3MEPEHUS IIOBEPXHOCTH YPOBHS >KHIKOCTH, IO3BO-
JISFOLIME UCKITFOYHUTH MOTPENTHOCTH TEMIIEPATYPHBIX KOJIEOaHHIA;

- pa3paboTaTh HOBBIE METOIBI OBICTPOTO BOCCTAHOBJIEHHS PaOOTOCHOCOOHOCTH CHC-
temsl ['JIH nocne aBapun U UCKIIIOYNTH IPOHUKHOBEHNE BO3AYIIHBIX My3bIPHKOB B pabo-
YO )KUAKOCTh CHCTEMBI;

- CO37aTh YCTPOWCTBO, MO3BOJIIIONIEE B OYEHb KOPOTKOE BPEMs IPOHM3BOJUTH U3Me-
PEeHUSI PAa3HOCTH IPEBBIMICHUH MEXIy KOHTPOJBHBIMHA TOYKAMH M IIOBBICHTH CTEIEHb
TOYHOCTH UX U3MEPEHUH.

Cuctemoii rugpoauHamMuyeckoro Huenuposanus Mapku Y CI'/IH-20/] 6buti mpoBe-
JIEHBI HAOIIOCHUSI TPOU3BOJICTBEHHBIX HCIBITAHNI BEPTHKATBHBIX CMEIECHUH KOHTPOIIb-
HBIX TOYEK, 3aKpEIJICHHBIX Ha KOJOHHaxX TypOoarperatoB Ne 1-2, 3-4 u 5 PADC. B 30He
HaOJIIOIeHNs TI0]] BO3JCHCTBHEM BHOpaLUil pa3OMINCh CTEKIISTHHBIE COCYABI JAAaTYHKOB,
n3-3a TPYAHOCTEH OBICTPOrO OTpPHIBA MOBEPXHOCTH >KUIKOCTH OT 3a0CTPEHHOTrO KOHIA
CTEp>KHEH JIeKTPOI0B JUaMETPOM 2,5 MM, BBITEKAIOLIEH U3 COCY/10B, JAHHBIC U3MEPEHUH
MOJTYYHIMCH CO 3HAUSHUSIMH, NTPEBBIIIAIONINMH HPEeIbHO JOIMYCTUMYIO HOTPEIIHOCTD, B
paboueil KUAKOCTH CUCTEMbI TOSIBUINCH ITy3BIPBKH BO3yXa U APYTHE MPEMSATCTBUSA, KO-
TOpBIE OTPUIATENHHO MOBIUSITH HA CTETIEHb TOYHOCTH U3MepeHui. [l ycTpaHeHus yKa-
3aHHBIX HEIOCTATKOB CTEKJITHHBIE COCY/IbI OBIIIM 3aMEHEHBI METAJUTMYECKUMH, HA KOHIIAX
JNEKTPOIOB OBIIM 3aKPEIUICHBI OOBIYHBIC MIBEIHBIE UTJIBI, YIy4IIeH OMOK YIpaBICHHS H
perucTpanuy, paspaboTaH METOJ BBIBOJA ITy3BIPHKOB BO3/yXa M3 XKHIKOCTH CHCTEMBI,
OTperyaupoBaHa KOHCTPYKIIMS TOJOBKH JTaTYHKA.

Hogoit cucremoit YCI'IH-20/1 (1988 r.) ObLIM POBEJCHBI HCXOAHBIC HAOTHOICHHS
L IL II1, IV, V u VI sTanos. 19



PesynbraThl HaOMIOAAEMbIX TAllOB MOKA3aJlM, YTO KpUBbIE IPaMKOB KOJIEOMIOTCS
BBEPX ¥ BHH3 10 CPABHCHUIO C MCXOIHBIM JATYHKOM M HaXOAATCS B Iuana3oHe ot -1,0 1o
+1,0 mm. To ecTh ocanku KoJOHH He HaOmonamuck. [Ipy Hammay BUOpanuy 3HaYECHHS
BEJINYHMH JIeOpMAINX STHX KOHTPOJBHBIX TOUCK B OCHOBHOM YIOBJIIETBOPSIOT yCTAHOB-
JICHHOW JUTA HUX HpeAenbHONH TOYHOCTH u3MepeHui - 0,2-0,3 MMm. OHHM peaKo TOCTHraau
1,0-1,3 MM, ¥ 9TO camMOe Ba)KHOE - He HaOII0JaIOCh MEPUOIUUECKOI0 POCTa BEPTUKAIb-
HBIX Je(opMaluii Touek, Cle0BAaTeNbHO, U HAKJIOHA IUIOMIANOK TypOoarperaTos, mpes-
CTaBJISIONIETO OMACHOCTH JUIS UX JalbHEHIIel SKCITyaTaluH.

Hcxonst u3 Toro 00CTOSATENBCTBA, YTO ISl BHITIOJHEHHST H3MEPEHUH TpeOyeTcs UTH-
TEJILHOE BpeMsI - Ka)KIbIH ATall JJUTCS A0 1,5 4acoB B 3aBUCHMOCTH OT JJIMHBI CHCTEMBI 1
HaNpsOKEHHOW pPa0oThl PabOTHYKA, BBITIOJHSIONIETO HM3MEPEHUs, YTO SIBISETCS €IUH-
CTBEHHBIM HEJOCTaTKOM CHCTEM, BO3HHKIA HEOOXOIMMOCTh pa3zpaboTaTh HOBYyIO, Ooiee
COBEPILIEHHYIO THAPOIMHAMHYECKYIO CUCTEMY.

[Ipencrasnen npoekt HoBoM cuctemsl ['JIH, koTopas mo cpaBHEHMIO C IPEABIAYLIH-
MH TpeMs onbITHBIME oOpasztamu CI'/IH obecrieunt Oosiee BEICOKYIO TOUHOCTh OTIpeielie-
HUS TIPEBBICHUH MEXIy YCTaHOBICHHBIMU B KOHTPOJBHBIX TOUKAaX AATYMKAMHU, TaK KaK
37eck paboyasi >KHIKOCTh B IIPOIIECCE JBIDKEHHS HE BCTPEYaeT HUKAKOTO CONPOTHBIICHNS,
KpoMe CONpoTHBIICHUs TpeHns. [IpenmymecTBo skciuryartanuu cuctems! ['JIH 3aximoua-
eTcsl B TOM, YTO MOTOK pabodeil KHIKOCTH 00ecrednBaeTcsl dIeKTpoIBUraTeeM, pado-
TAIOLIMM OT MOCTOSTHHOTO TOKAa aKKyMyJIsiTopa 27 BOJBT, YTO CO3AAET BOSMOXHOCTH C I10-
MOIIBIO CBOET0 aBTOHOMHOT'O 3JIEKTPOINUTAHHS yCTaHABIMBATh €0 B JIFOOOM MecTe, T/e
OTCYTCTBYET HCTOUHMK 3JIEKTPONUTAHHUS TIOCTOSTHHOTO TOKA.

B pesynbTate uccnenoBaHuil MOTyUeHBI CIEAYIONNE HAYIHBIE PE3yIbTaThI:

- Paspaboran Merox THAPOIMHAMUYECKOTO HHBEJIMPOBAHUS, COTJIACHO KOTOPOMY
N3MEpEHHs IIPOBOJSTCS BO BPEMsl IIOHVDKCHUSI U TTOBBIICHHS YPOBHSI KHUIKOCTH.

- Pa3zpaborana HOBasi KOHCTPYKIMs M3MepurensHoi ronoBku CIZTH s pabGotsl B
YCIOBHSX BHOpAIMy KOHTPOJBHBIX ToYeK. MoaupunnupoBaHa KOHCTPYKIHMS MIJIBI KOHIIA
3NIEKTPOIa U3MEPUTEIBHOMN TONOBKH.

- MoauduiupoBaHa KOHCTPYKLUS M3MEPUTENIBHON TOJOBKU IJIS NPEIOTBPALICHHS
MOJHOTO BBITEKAHMS pPabodyel KHUAKOCTH CHUCTEMbl B AaBapUIHBIX CHUTYyalHAX H
MOBBIIICHUS] TOYHOCTH ¥ IPOU3BOAUTEILHOCTH U3MEPEHHI.

- YcoBepIIeHCTBOBaHA KOHCTPYKIUS CHCTEMBI THAPOIMHAMUYECKOTO HUBEIHPOBAHHS
C LeJIBI0 00JIerdeHys 3apaBKu CUCTEMBI, YeM UCKIIF0YaeTCsl IPOHUKHOBEHNE BO3/YIIHBIX
ITy3BIPEKOB B pab0OvyI0 )KUJIKOCTb.

- CripoeKTHpOBaHa M M3TOTOBICHA CPEICTBaMH aBTopa HoBas cuctema I'JIH, koTopas
o cpasHeHHIO ¢ npensiaymumu CI'IH obecrieunt Gonee BBICOKYIO TOYHOCTh ONpesene-
HUS TIPEBBIIIEHUH, TaK KaK 371eCh pabodast >KUIKOCTh B IIPOIIECCE IBIDKEHUS HE BCTPEYaeT
HHUKAKOTO CONIPOTUBIICHUS, KPOME CONPOTHBIEHHs TpeHus. [IpenMymecTBo IKCIITyara-
I[MM HOBOI CHUCTEMBI 3aKJII0YACTCsI B TOM, YTO ITOTOK pabouei KUAKOCTH 00eCIednBaeTCs
JJIEKTPOJBUTATENIeM, PabOTAIONIMM OT MOCTOSIHHOTO TOKa aKKyMyisTopa 27 BOJBT, YTO
CO3/1aeT BO3MOXXHOCTbH C IMTOMOIIBIO CBOETO aBTOHOMHOTO JIEKTPONHUTAHHS YCTaHABINBATh
€ro B ITOOOM MecTe, TI€ OTCYTCTBYET HCTOYHUK 3JIEKTPONUTAHHSA ITOCTOSHHOTO TOKA.
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Palikyan Frunzik Akopovich

DEVELOPMENT OF NEW TECHNOLOGIES FOR DETERMINING VERTICAL
DISPLACEMENTS IN HYDROPOWER STRUCTURES

SUMMARY

Dissertation for the degree of Candidate of Technical Sciences in the
specialty 5.23.05 — "Hydraulic Engineering Systems and Their Operation"

The aim of the dissertation — The purpose of the work is to improve the GDN
systems developed at YerPI, which will ensure increased reliability of their operation and
expand their field of application, as well as allow the automatic elimination of the
influence of ambient temperature fluctuations on the accuracy of measuring vertical
displacements of control points at the foundations of turbine units and to implement them
in the foundations of turbine units of the Rovno Nuclear Power Plant (RNPP). This will
also make it possible to develop methods and devices to improve the performance and
durability of GDN systems, ensuring speed and automation in determining elevation
differences between control points.

To achieve this goal, the following tasks have been set:

- to improve the GDN system, which will allow expanding its application;

- to develop technical measures ensuring the reliability of the improved hydrodynamic
leveling system (USGDN) under industrial conditions;

- to develop the design of a measuring head of the hydro-level with a movable
ferromagnetic core, which will allow for easy automation and improvement of the
leveling process;

- to investigate the nature of the steady-state fluid movement in the leveling system;

- to select a rational principle and method of measurement, conduct laboratory
research on experimental samples of the USGDN and develop technical specifications for
the design of serial production of the improved GDN system;

- to carry out laboratory tests of the developed experimental samples of the USGDN,
their installation, adjustment, as well as to conduct industrial tests;

- to develop new means for measuring the surface level of the liquid, allowing for the
elimination of errors caused by temperature fluctuations;

- to develop new methods for rapid restoration of GDN system operability after an
accident and to eliminate the penetration of air bubbles into the system’s working fluid;

- to create a device that allows, in a very short time, to perform measurements of
elevation differences between control points and to improve the accuracy of these
measurements.

Observations of industrial tests of vertical displacements at control points mounted
on the columns of turbine units 1-2, 34, and 5 of the Rovno Nuclear Power Plant were
carried out using the hydrodynamic leveling system model USGDN-20D. In the
observation area, due to vibrations, the glass vessels of the sensors broke. Because of the
difficulty in quickly detaching the liquid surface from the sharpened ends of the electrode
rods (2.5 mm in diameter) as it flowed out of the vessels, the measurement data showed
values exceeding the permissible error limits. Air bubbles and other obstructions appeared
in the system's working fluid, which negatively affected the measurement accuracy.
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To eliminate these shortcomings, the glass vessels were replaced with metal ones,
regular sewing needles were attached to the ends of the electrodes, the control and
recording unit was improved, a method for removing air bubbles from the working fluid
was developed, and the sensor head design was adjusted.

Initial observations of stages I, 11, III, IV, V, and VI were carried out using the new
USGDN-20D system (1988).

The results of the observed stages showed that the graph curves fluctuated up and
down relative to the initial sensor and were within the range of -1.0 to +1.0 mm. In other
words, no settlement of the columns was observed. In the presence of vibrations, the
deformation values of these control points generally met the established permissible
measurement accuracy — 0.2-0.3 mm. They rarely reached 1.0-1.3 mm, and most
importantly, there was no observed periodic increase in the vertical deformations of the
points, and therefore no tilt of the turbine unit platforms, which could pose a risk to their
further operation.

Given the fact that performing the measurements requires a long time—each stage
takes up to 1.5 hours depending on the length of the system and the intense work of the
operator conducting the measurements, which is the only drawback of the systems—it
became necessary to develop a new, more advanced hydrodynamic system.

A design for a new GDN system is presented, which, compared to the previous three
prototype SGDN models, provides higher accuracy in determining elevation differences
between sensors installed at control points, as the working fluid encounters no resistance
during movement except for frictional resistance. The advantage of operating the GDN
system lies in the fact that the flow of the working fluid is ensured by an electric motor
powered by a 27-volt DC battery, which allows it to be installed anywhere without the
need for an external DC power source thanks to its autonomous power supply.

As a result of the research, the following scientific outcomes were achieved:

- A method of hydrodynamic leveling was developed, according to which
measurements are carried out during the lowering and raising of the liquid surface levels.

- A new design of the SGDN measuring head was developed for operation under
vibration conditions at control points. The design of the electrode tip needle of the
measuring head was modified.

- The measuring head design was modified to prevent complete outflow of the
system’s working fluid in emergency situations and to improve the accuracy and
efficiency of measurements.

- The design of the hydrodynamic leveling system was improved to facilitate system
filling, thereby preventing air bubbles from entering the working fluid.

- A new GDN system was designed and manufactured by the author, which, compared
to previous SGDN models, provides higher accuracy in determining elevation differences,
as the working fluid in this system encounters no resistance during movement except
frictional resistance. The advantage of operating the new system lies in the fact that the
fluid flow is driven by an electric motor powered by a 27-volt DC battery, enabling
autonomous operation and installation in locations lacking a DC power source.
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