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1. 0600300995¢O0  350HIMbB03900 FoOmoygbl BmdobswrmmByg (50/60
33) 990 LobdoMol dJmbg 3m33mb9x6EHYL. olobo 0gmBosb 396@0 s Wwrfio Mool
3503mbo3gds. Mmam®ma fgbo dosmo LobdoMg AsdIMoMZWgds 0bEO30©YISWEMmO
35603mbozol MHoaols s bmdobsermmo Lobdo®mol bsdtogwom. dop. dgmeg Mool
3563mbogl 5d3L 10033 LobdoMy, dglsdg Gogolsl 150 33 s o. 3.

2. 35603mbolzMmo  253w9bom LobMLMoEMMHO  FHO®OL  ©Tsbobxgdol
bsmobbolb  4obLboBOZMOLIM30L  25dm0yggbgds  3max03096GH0, MMIGELLE  KSFMOO
Q535b0bxgdol  3m95303096¢), THD(Total Harmonic Distortions) 399()m@qdm. 00
390003 gds IOHTo J9ds35¢00 Fo0oer0 Mool 35M3Mb03gd0l 5330 Egdol
3390065390l X530b  335M9GHwo BL30L  F9RIMPIO0 BMBsTgbE ST MMO
3909500960 ™md0L 3560H3Mbo3olimsb.

NEARAR R
fi

3. 06@9M3503mb03gd0  Fomdmoaabl  35MIMbozme  ©sTobobxgdgdl,

THD

OMAadLyE 399Bbosm sMsdmgero 1-Bg dg@o 060300 MMO GHogo. dgudsdobo
o0 Lobdomg 5615356MbBMT0gMH0s S Fgodegds ogml 70, 80, 130 33 s o. 8.

4. L503563Mb0 3900 HoMTMoAIBL 356303 HTobObKJISL, ML
060030015 MM0  Hoao InmogLgdIeros 0-sb 1-0g 99swgdo. Jdgloddobo
L5035MIMbB0 3900l Lobdomg IMM3LGdIMos (50 33 bmIobsgrmMo Lobdomols Mml) 0
33-0056 50 33-0009.

Y390 bgdmom Bodmm3zowo 35603mbo3mwo ©535bobxgds
Q535bSL0sMYIG0S MHMYMOF ©IboL saMgm3zg dsd30L LobMLMOIdOLsMZOL. dsmo
doMOMO©O  293w9bs  99dBHOImo  9bgMaool  bsMobbg 9GOl bmdobswrm®mo
Lobdo®mobogsb (50/60 33) a9bLbgsggdMmo 3mA3MmbgbEHIdOlL sMLYdIMDs, MMIWIO03
(33%500 9Bl s 5030l LObMLMOIdOL BMEOIOMTOL EssbobY Bl 0f393U.
350300 1935¢oblds.

dod30lL  MdbLMdS (96 OLBSEIBLO) 5BoLIBM3Mgds (IEEE- L dogm),
HMAMOE MoOYMR0mo 96 byarmgsbo 900g3M™mdol 3md3mbgbEHol ™MobogsMmds
5090000 d08Y3MMdOL 3m33MmbIBEHOL B0TsGmm. B FH030 M35 LsBOOLOM, gb SGOL
dsd30L  (33900905Mds  JargdBHM™m LolGgdsdo, Lssg dsd30L oo 56 BsBMGOO
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dzmol  3mombggdo 5O 5OOL  0bs0d5M0.  9d9ob  25dmIE0botg  vbodbywo
909dHOMo  9bgMaool  bosGolbol  3OMdgds  IMOZ35wRsBMG  LoliEgdgddo
(05g90md©  LodGsDBS  LoLBHYIGdT0).  dsd3900  03d305m5©  HMOL  BMLEGHI
Q053bLGdIMO  GoHBgAL  FmGol. I3,  OMEILSE  dod30L B SBLMDOS
390F5M0GOME0s, ol Fgyderos  Tgddbsl  3MMOdgIgd0  IM935wRIBosBO
d653900LmM30L s BHBZS IGHZ0MNZJOOLMZ0U.

Mdosblem  LobFJdgdo  FoMMomMYdgb  Mobymzomo  (M3m) 808gzt™dOL
3OLYOMBSL, o3 LOBosbMms FMZ9¢RIDS  WHBHZ0MMNZGOOLIMZ0L,  AIBLSIMNOIOOM
LSAGIBS  Bobgobgdolomzol.  doMomo  9xngdAHL  [oMIMOoYIbl g gdBHO™
9mfymd0mdgd0l (oMM d0MWBs30 F9bJs69d0L) goIBMMGO0 IB0SBYdS.
35030l 9O sbLMOSL gwderos Fgddbsl gbols RS IBLMBS Mogz0lby 6-10-%x96
QQO0EO. M530L IbMH03Z, IbOL 1B IBLMBdS 0fj393L JergdEHM™ IM3900L FMoRbogdBY
239005b MO, OMdgwog 993060908 0BMEoEosl, 0909300  300J0™
9mfymd0™dgd0l 655093 ©09MHOIL S 8B0g IHB0sH6YdSL. J3gdmm dm3gdwen
3553500  230P39690L  dsd30L  BSEEBbLMBdOLS @S (HYI3gMoGH MOl  BEOOL
“OH00JONOIMI0IOIGOS.

dod30lL 9B sbLlMdS  JgodEgds  gobolsbEzmML, GMaMm®E  Lsdo  FoBol
LMo dosd30L  FoJLOToIMO  2oILMS  GoBgdol  3B0TIZ69wMdGOOLYSD,
3992356090990 b5Fo FBoBob dsd30L Lodmserm 3603369 MBI, 30M396E9dd0.

U _ 'U:l:nn.r JSmin (UA + UB + UEIEJ + 1009
A ® 0
o U, + Uy + U, /3

99dGHOo 96900l boeolbol 3mbEHMmM@OL bEebs®Egdols s saMgmg9
LodoMmggarml A9IO0GHMM05DY »Jbgarob $9Lgdo“-b dobgzom
99JGHOMIM652900L Jugedo dod30L MBIEIBLMBOL B3O, 56w bremgzsbo s
931 30000936MM30L dsd30L 99996900l oo FoMmBMoEIBL dsd30L 30MI30cM0
d9000g960L 1%.
Lobsoerols 3godiodo (Flicker PST; PLT;).

999dGHOM 5 9e9dG®™bo3ol 0bg0bgMHms 0bLloEMEoL s0fgHom dsdz0L bdotmo
29005030 Obgzsms LYM0s BO3MMEo 3603360 MdGB0EIB, MMEILsE dsd30L
(3390905 Mds  JgMYgmdlL bmIobor®mo dsdz0l 0,1%-ob s 7%-0g 25 33-bYy

653e0gd0 BLobAoMOm. SOLYI0MHE F9J0dgds A9BOLIBOZIOML Y39 By 3603369 M356
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909dGHOMo 9bgMaool bamolbol 3Gmdwgds Lbgoslbgs 4obsmgdol §gsmrmgdols
LObSMOL 58T F53900L5L. MHMIGELOE 9hHm®gds (3003000. BMYPSOE F9a30dw0s
50309OMm®  OMAMmOE  3959mbo@gds 30D MMmO  5Jdol  5SLEHIOOEIMBMIOL,
296bmM 309 gdwo  Lobsmeol  gommb  (335¢0gd50, 30d30doLgdMGmO  Bomgdols
D9393w9bom, HMIob 15035835993 MMM obToz3wMdSTo 033 ds.

505505, dOMOMHOEO  356M539FHMYO0 OMIWYd0E  PoblsDPZMIZL  Lobsomerols
309303L 5GOL M3 g3500560 (3093000, HMIGE0E dmo3o3L 10 fmosbo goBmaz9d0L
3b65¢roBl (PST) s aMdgargsosbo (3003000, GMIgwos dmogegl 60 Fuomosbo
3o1Md3900L 565¢0oBL (PLT). gl 3565993900 gverolbdmdl dsdzol Gbg3zol 9339d@L
396509359 s Job 253 gbsl 5@d0sbols Fbg39wMdsBY.

Lobsmol 309300l AsDMIz9d0 306039 Moydo TYgbodsdgds dofimegdols
bo®olbbol  9gx3oLgdol,  Fgemadom  sOLYdMEo  30d30dol  Mbol  2obmadzol
D9OGodo  LogmmsTmMOLm  Lo@SbEIMEJOOLsM30L.  bmem  dgmeg  2obmAZeL
Do08m5096L dmfymdowmdgdol LogsMomm BYYo3wgbols oBMIZs s FoBLEBOZMS
9o BBIODY goB9bsdY.

Lobsmol 3093030 JoBbyMo GMAMOE 9ON-9HMO y39wsbg 860d3zbgwmgsbo
090920 05030l Mbg30L, oYL Tsb FgmdEros gogwrgbs IMEbEObML dmMmdMdsgy
396LMbOEOL  256MgImDBY,  F9gR0sbMdsBY s Tgddbol  LodmBomby  dsO
3M6396GHMs300l  ©mbg.  985bmobsgg (3093006 Fgdwros  odmofz0mb  gEgd@GeO™
9mfiymdomdgdols 050939900l ©3BJo69ds Mmdgwoy 0530L0535
0539300690905 B0bsbLYGdMB. 23bLs3MMMGBd0m TAMIBMB0SMGbO 50056 (3003000l
300500 dmdog dsd35Dg mIMds3g Fmfymdomdgdo (Fs490ms© bydgEoE0bm
W5dMMSEGHMMH0900).

59 9393%g 356599FHM00 OHMIGd0E PobloBZMI3L Lobsmeol (309300l sGol
930935000560 (3093030, GMIgeroi dmoaegl 10 §mosbo goBmazgdol sbs5EroBl
(PST) 5 46M3d9ge35000560 (3003000, GMIgeog dmoEsgl 60 §rmosbo gobmadzgdol
565¢00Bl (PLT). gl 35659936930 geolbdmdl dsd30l Mbggol 9339J3L gobosmgds®g

Q05 9ol 293 9bsls ¥5d0sbol Abg39MdSBY.
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Lob3oMg s oo LEbAOMOL FsSMHOMDBOMO J5BMS.
99dGH®9mbobGHYFsdo  LobJoMOL  goIbES  FoMdMobL  gergdGHOMAMIsMSYgdOL
Jugedo bbgomdsl Mgoe® Lobdomgls f s ol bmdobse® fims 3609369 MdYIL
Fm6H0b 5 560LIBOZMYIS GHMEMOOO):
&f = f — fomo

9 9dGH™MboLEGYdsdo (33XS9QO 960l Lobdog 39b0LsBE3MdS
99JGHOMLOYMOMGOOL  29bgM0@GMMGdoL  3OMB3zoL  LoBJoMom.  LodsGrmgguomls
99JGH®™MboLEHYIsdo  LobJomol  bmdobsgrmMo  36033bgwmds 50 33 dgodwgds
2B6HMb39gMBoo 0yml 59dEH0IMHo LoddEsgzmol MHgHBIM30L sGLYGdMdIOL 306HMBYdTO.
99O LolEgdsdo OMMOL ymgzqer dmdgb@do mbos oyml MBEOHWB3gwymaowo
99dGHOMLOYMOOL  2969M5G™MMGdOL  LOTAESZMYIOLS S WIGHZMMZgd0l  Foge
dmbdo®mgden  LoddErogMggdols JmMOL  GHMEIMdS  (05¢sblo) gargdBHGe  Jugerdo
2900539959 LOIESZMHOL BZHMAIOOL omMZoeoLobgdo).
35030l (330 gds (356M05305) (voltage variation).

dsd30l (33090900 bgds 365350 BMOTOM s MVOMMYN) JomMPobL gosBbos
0530L0 dgLsdsToL B9dbmemyos. dsd30L (330 gds sMOL Qoob393s bmdoboswrwmemo
dod30L 3600369 md0Esb,  MMIgog  900sbsGgmdl g0ty  39MomOol
(80¢0f}5990000b §589080) 56 OO 39M0MmEOL 256353¢Md580 (MBRGM® dgE0 300069
96m0 §900). 9m3wg3500060 dsd30L (33000 gds MdgBHJuo o3l 0BIbL, MMam®3
ds030L LobmLmooL Md8abody 3gMomEosbo BsBBYJ3s 96 58MBBgd3s> s dsd30L
Loblmool dyolog®o BsBBgdzs 96 s3mdbgdzs. bmerm AMIGE3500560  dsd3z0L
(33902905MdS Mgl 0BgBL, MMM dod30L Mbg39d0, dod30L 35MDYdO, FosdsdZS
Q5 350306 J90Y393)s. 99030L  (33€0gds  HomBmoygbl Fggal Av©sdEgdo o
39650 gd0l Jugwrols ba6zgHgdols s IGZ0MMZ0L 3OIMd9IYOL.

dsd30L (335¢9B5MBOL 25dM Y439 sBY 963xMmMHYdsO 3MIMdHIgdo Tgodergds
0ymb 290MO™M3 /96 5bmBoeogdo 36M3990d0/dmfymMdoEMmdsd0,
99dGH™M9bgeaool gegd@Gmmbozol o330l Rs®gzq00, LoLEIoL 3md3mbgbEgdol
50896905, 9grgdBHOHMbMEo  IM[YmdOwMdgOOL  QoMBsMMIMds @O 5.0. 9IRS,
90fimgdol dsd30l 533eo@Ms G90dgds bolosMPYIMEIL OMAMOE FSBOOM

(0939B9©) ©o F99330609000  (0SEA03s), MMIgdoz bgds dgdmbggzom,
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bsbgMdwogmdom, OGMIGoE 033egds  OM™s  296353wmdsdo  LolEgdol
3060MdJOM6 O g9dBHOM o650 gdslmsb s393306M9d0m.

35030l §y39¢s (Voltage interruptions).
3063609@M F9OE0wgddo dsd30L (Y3930 0bgbl 0o3l, GmEglsg 860d3bgwmds

93995 6m3obscrm@ols 10 %-0g s MBO™ bszwgdby 3gMom©osb (0,02 §sd0) 60
Hodo9g 0bGgMz5¢nTdo. Fo0dmgdbol JoBgHgdos: 0BMESE00L F9MPZG3s, §9w9dsMHM30
0530(905 5 0BMEOGHMMJIOL Q5MM39395.
350300 s gbols Lobmlmools sbmBsgrogdo (sag, swell, notch).

dod30Ls s ©Ibol LObMLMOgdOL SBMAserogdo doMomso (o®dmdJdbgwro
90DxHgd0s 58060, m3wgE BsM®M35, LOLEJIOL 2osGHZ0MMIS 303996 MBI s
909G dM530L 2533905, Fo0 bsba®Mdogmds AMIGELEI0S GO0 Modwgbodg
303wool  (3ghomeol 0,02  §3) @obdsgwrmdsdo. oo @ILOIROJOLEOGOMS©
5300098905 39BLO3MPMGO0m TPMI6MB0SMY S FoWWO sl gEgd@Eo
9696200l bo®olbol LsdMboEHMMobym JMymdoErmdgdol 45dmygbgds. Lobmlmogols
96m3o09d0lL  d306Mg MomEbmds gugdBHMmLoLEgdsdo o6 ofigg3l Moodg Lobols
390009090l s 0y 99mIRbg390s MTS 33¢09393000L FoGHSMYOOL Focqdy. Boaoa
9500 ©5Mm9bMdOL M3MBGHOMWMm s YHBMINE HBOEs 339 3003000 LoxOHNbY
3593900 39350090 LoE530900L  Fo®m3mbogdbgeo 96 300y  935M0ME0
QOGYYS3E00L 2ol53d50MGOES.
35030l Lobmlimools wMoBmgdo (voltage notch).

dsd30L LObMLMOoOL VOHOBMdO FgodErgds SVOHIOML, OMAMOE AMGIMIOS
GEbsg  (33Wso  dsd30L ooy  939ds  bersdy 930t  39Mmomob
3960530 Md530 (3999 900L53906 J03MMHodqdol 496353 MdsT0).

359ma()3930 d0BgHydO:

dsd30L  Lobmlmool  WMHoBMgdo  M30MZ9wgl  ymzwol  Asdm{3gos
L5ABIBOSBO  dMAMMO  A9BTsOMZgEo 96 3MB39OGHMOO  HMAWgdoiE Homdmddbosd
dmdog ©IbL.  bodbMe  FMgegbsl  SEYoo  5J3L  Lbbgoolbgs  Bobgdol
©53930060930LSL O BBsMIMMOL M gIgPM3900L  EOML. QoM sdols
Lo®dolgmeo Bs35M©Bs LoliEgdol bgdoldogH HgdEowdo 0bdEomeo gogwgbol
9909205. dgLods30LO© sdob0bXJOOL Bsg356M@bOL 3Mmbyg Bogmzs™mo 3MBMES300L

30obg.
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w=rcos *(cosa— (X, + X)), )— a

2Ey
cosu=1-— [E—j
d0

LooG3: M - 3MINGHOEool 3mombgs; a - dgmol 3mombgs; Xs - Lolb@gdol
0959300 §obswmds 3mb39MEGHMMOL 05BsbY ghmgmedo; X: - 30mb639MFGHM™O0L
AOBLHMOTEHMOOL MgodEH0MEo Fobspmds 30mb39MEHMMOL d5BIBY 9OHMYMETdo; Tdc -
013030 ©gbo 3mb3z9OEHMMOL d5BsBY gOHMgMgddo; Ex - Hgogrm@o dwmdozo
ds030U; Eao - 00gm&owmwo 399003030 dod39.

989JH9d0:

dodgol  LobMbmool  PO®OBRMgdO  HoMTMo)bL  39MImbozMe o
365356:3Mb0 3o LobJoMggdL HMIWIOOE MBOM JoIE0s 30MY 0Lobo MHMIgdoE3
50dmBgboos oo dsd30L  LobBgdgddo. B3gmMEgd®mog gl LobdoMggdo 606
Moom  LobdoMggdol FsB3969d9do, MHMIgdoi 0(39390 WoOymzom  9339J3H9oL
HMYMO900355 BogbsEPOL Fgx9gHbYds WMA03MO s bd3MINbos30Mm Bdgdgddo.

35930 M9EOMO F5BHYds MFM©Ybodg 3gMom@OL 9563s3emmdsdo (voltage swell).

dod30L  MgEe®o  3oBHgds  HomImoygbl  Bmdobscrymo 3609369 md0©6
dgoboge  BeMs dgodg bsbaMIogmdom. gl B39MWgdMo3  2odm{39)mos
53O M39wgdoLs s 3930339 gdols dmddggdol 99wgae@ 3sdm{3gmeo M3swols
sbogdom.

35930l M9EsMOo Bs35ME©bs Msdgbodg 3gMomobl gsbdsgmmmdsdo (Voltage sag).

dsd30L 9993960 Bs356Mm©bs FoMdmoaqbl 496339 830609 3960Mm©0sb dsd3z0l
960083690™md0l  Lydom 8600369 MmdoL Rog35MmBIL, GMIwol BsgsMbol mby
d9MggmdlL bmdobsgrm@mo 36033969c0mdol 10%-sb 90%-0g IEEE ULEsbo®@ol
dobggom (bmerm EN 50160 UEHobo®@Eol dobgwogom  1%-qsb  90%-dg
BmdobsgrmMo  dsd30L). dsd30 93900  B35MBOL  bobaMdwogmds dghygmds Y2
3960m©0sb (0,01 {sd0) 1 §msdg. 9L58580b5 dsd30 BsBBYI30L boba@derogzmdsls
4mg396 1S3 35BHIRMO0S.

L. dgobogMo - Y2 396H0m©0sb 30 3g6H0m©ol baba™dwogmdols;

2. fmoogdo - 30 396Hm0sb 3 {9599 boby®darogzmdols;

3. OMJO0m0 - 3 §580056 1 §ms8g bobaMderogmdol.
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K g35g3mMo.

K g5d@mmo §o6mdmoygbl LoBmd gMmgmel 35603mbozmwo ©o@300m30l
©96900L 989JAHL  BHOIBLRMOASGHMOIOOL 2oIHNMHYOsDY. MMAol 360336y Mds3
d9MggmdlL 1-sb 50-0g s @oLedzg00 bm®mdss 1. GMmEILsg 9Mliodg@ ™Moo
©BH300m3zs J09f™M©I0ge0s  GHMIBLBMMTSGHMO0ID, LsFoMMs dolbo AsbEHZoMmM3s
dolo  39obMEgdIOLy S  0BMESE00L  FoMP3g30LORD  oz0lL  SLIMYIWS.
3025w MMHO 969008 s GHGMBLRMOIsGHMOTo 3560HTMb03MWo IBS3MPIOOL DO
0(1393L 9353930 LoMDdML Fodmygmasly AMsabogddo, GMdol 0bo3s305 bgds
K g5J@m6om. GMbLgm®do@m®gdols 9femdmgder  Js®bsbsdo  gobolisbng®mgds
AGOBLRMOTsGHMMGOOL bMobore LoddErsg®mgl, Mmool MmLsg K gsddmeo
AMo  0dbgds  ghHoob.  FgLodsdolo K g3sd@mMol  gobGmol  99dmbggzsdo
3999990905 BHMIBLBMOToEGHMMOL BB MO IGHIMMZ, o6 0f393L
239005b9MHOL S 0DBMES300L OMMZ93L.

K 359@m60 350m0m3wgds 9990920 30OHINwom

224 (ih * h)z

3 - 2
214 ln

L5053 h Fo®mBmoyagbl 306>3mb0 3900l Gogl.

bogo®mzgermdo dmgddgo Jugerols Fligddo 56 5oL smzsoliiobgdero dolo
D036900. 9L58530L5 Jolo FgRsLGds IMbEYOS WO FHIMIBHMO0EL 25dmIE0boty.

0530 3. 9e9dBHHo 96963008 bstolbol 356sdgE Mmool brmmaol BsMywgddo
d9656Bmbgdols bgMbgdo

909dAHOMo  9bgMaool  bsGolbol  3565393HMgdol  bmMTomgdol  mbols
239L03MBEHOMEd© 25909969096 LbbgoUlobgs Lobgmdob 9 9GO
9mfymdowmdgdgl 56/s BowGHMYOL.

3°005099(3H35030L96 583530 BMfigmdogrMmds: dmfymdowmds, HmIgeog 033l
909JHOM  sOFIOZ0WMBISL  dsd30L  3039M0  B353900L96, (36MdOOs  BMAMO3
39005993d5030L296 ©I(3930, BSAHAMBO. GMEILs3 bgds dsd30L LMsxo BOS.,
dfymdomds 53moEbmdL S1gm BOHIL S BOMEI3L 5030l ™YL 03 LoWOIIWY,

17



OMdgog  990dwgds  250GBML  LobBgdolb Foge  osFoMmdYdMYo  9bgMAo0l
Q53e0m dofjoby.

350308  M9aMEsBHMMd0:  FM[YmdowMds,  OGMIgwoy  93GMISGIMSQ
0b650BbqdL ddog dsd30L MbIL, (36MBOWOs MHMYMEM dsd30L MYRMWSEHMEO. 0YO
3Po6IMgdl  BoJLoMGdM  A5dMTogoew  dsd39L,  Fofmgdmeo  dgyzobols 96
053930069390 ©sGH30OM30L Fglodsdobo.

3559535000 3M3gLOLYSE (339 JgIGOMbMo Fmfgmdowrmds ©IEIEO
b5 0gmb A9MHTo35¢0 35dBHMMGOOLAD 9MBl0TgEMmOMwo ©9bol Bsbdmdol o6
dolgob od3eg0  dMfyYmMdOMdgdom. sL0dgEMmOowo ©gbols RsdbImdo Fgodgds

59mbE o509l J0gHmgdol HaMEHowdo, LoobEH®MOdME0Mm 3569wgdDY s (39E 39w
©53H3060m390Dg I3OAbMD0sM] gargdBHOMbME0 S0 FMNMHZ0MBOL ILSEIZI.
omoero dsd308 MHgbmbsblmmwo  Ldgdgdo: Fgodergds sdmygbgde  0dbsls
060930960 ©GH3000393DY, Moms BssbTml as0sdsgsmo 3OHMmEqLo, MmMIgEoE
0169060350 §oMM0ddbgds IBHI0MMNZ0L 2oTMOHMZ0LLL. GH03099MH0 Foseo dsd3z0l
H9BMbsblyero  Ldqdgdo  0ygbgdgb  BBoLEHMM-3mbgbLsGmEMmoL  (RC)  §Hgoll,
@0™bol Mmool 35MHOLAEHMML 56 oM.
103desgMm0ol 3Mm9B03090EOL JILHMMYES: sdsE0 LoddEszMOL 3Mm9n303096¢O
390d9gds  2odmbmMgl  3mbabLo@MMol 3563900l  godmygbgdoom 0bwvydiom®o
53H3060m3900L 4oLBJ0EGMOWGOWsE. 3563900 Tgodwgds 4obmagzbgl MmomMgE
0600J30M60 ©s3H300™M35Dg, 96 olbobo Fgodergds TMBESIEIL Bg3000 IM539d0L
X3IBOL L3939, 9B gPmo  3Mm339BLsEoOL LoLGHYs Fgodwgds OMbES:IL
0bLGoWSE00L  ILSPYoldo.  gzges  Jgdmbgzgzsdo,  3mbIbLIGHMMOL  dsb3gd0
SLPMO9d96 Lo 3L 393030 IBEL B5630L BYdMmm, oM 565 J3gdmom.
LobgHmbmmo  3m33gbLsGHMMIdOL  godmyghgds:  LobdOmbmwo  dMsz9d0
390dgds  359mygbgdyen 04bsl LolBgdol LoddesgzMoL 3Mmgx3030gbEOL dm©dogo
3M09JEH06M9d0Lm30L LobdOHMbmEro dM30L 3gerol s3BbJdIOL MgAMOMHIBOM. dMOZS
d90degds  99oddbosl oby, MHmI dmod3gl (330 3MmbgbLsGHMEmOL  bgoglo,
9mfymdomds, HMIGELog LobOMbMo 3m339bLsEHMOO 9fm©ads.
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Resume

The dissertation discusses a new challenge for electrical systems in the modern
world, ways to monitor the power quality. Recommendations for reducing and
disappearing power quality are also presented. In the modern world, against the
background of rapid and large-scale development of power systems, it has become
necessary to control the quality of electricity. In the first stage of the development of the
electrical system, only two parameters were considered as indicators of power quality:
frequency in the network and voltage in each node of the network. However, over time,
with the development of the power system, asymmetric, non-sinusoidal, and variable
consumption elements have emerged among power consumers. It was therefore necessary
to take into account additional indicators to assess the power quality.

The presented dissertation presents one of the examples of electricity quality
control mechanism. The paper includes five main parts, the combination of which creates
an analysis and quality control of electricity of two substations with one of the most
widely consumed 110 kV voltage levels in Georgia. The aim of the work is to determine
the level of pollution quality of the electricity perimeter of the study perimeter, to
identify the causes of grid distortion (if any) and to present measures to reduce the level of
quality pollution in the grid within the norm and / or eliminate it completely.

The second chapter covers the main part of the paper and discusses step by step the
literature on electricity quality parameters. These theoretical issues are accompanied by
practical information obtained directly from research on inflammation. Information on
the origin, investigation and correction of each parameter (distortion) is established. In
particular, the following parameters: Complete type of harmonic distortions: Rogonic
harmonics, total harmonic distortion, interharmonic distortion and subharmonic
distortion; Voltage imbalance; Light flicker long-term (PLT) and short-term (PST).
Frequency and its relative deviation; Voltage variation; Voltage and current sinusoidal
anomalies (sag, swell, notch) and voltage interruptions (Voltage interruptions). The factor
K is also considered, which is the coefficient of influence of current harmonics on the
overheating of the transformer. Electricity quality research was conducted at dissertation
research facilities. The main purpose of this paper is to investigate the level of total
distortion of the quality of electricity of the 110 kV voltage grid of the electrical system in
the suburbs of Tbilisi, Georgia. Experimental measurements were performed at four
operating power plants. The aim of the research is to conduct an in-depth study of the
quality of electricity in the most densely populated and widely industrialized area of
Georgia and to determine the norm of quality distortion. Simultaneously in all substations
during the peak load of the summer period of 2021 in the Georgian power system, in
particular in July, and during the peak load of the winter period of 2022 in the Georgian
power system, in particular in January. All devices were synchronized during the study
period. Power quality monitoring device was used for monitoring, which is monitored by
EN50160 standard. In addition, the results of the experiment were evaluated by the
"Network Rules" adopted by Resolution 10 of the Georgian National Energy and Water
Regulatory Commission on April 17, 2014, which defines the procedures, conditions,
principles and principles of transmission network development, management, access and
safe use.
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The third chapter contains the generally accepted recommendations that are used
to reduce the level of distortion of the quality of electricity. According to the
recommendations, various electrical installations, filters and correct distribution of
asymmetric loads are used to correct this issue, which ensure compliance with the norms
required by international standards.

The fourth chapter covers the two-week components of one of the factories
operating electric arc furnaces in Georgia during the peak summer period. This plant is
equipped with a synchronous static compensator, which also has built-in harmonic filters.
During the first week of monitoring, the electric plant operated from 06:00 in the
morning until 18:00 in the evening. And for the second week from 6:00 pm to 6:00 am. It
is noteworthy that during these two weeks the factory was operating at full capacity. This
allowed us to see the effect that the power plant has on the electrical system during the
operation of the synchronous static compensator and when it is off.

The concluding part of the paper includes directly the results and
recommendations that were drawn according to the research conducted. In order to
develop quality control of electricity at this stage, it is necessary to develop and create
standards that will be adjusted to the specifics of the Georgian electricity supply system. It
must clearly define the distortion limits. It must be approved by the Georgian National
Energy and Water Regulatory Commission. After that, the parts of the electricity network
should be inspected based on the standards.
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