I'EHEPATOPU GENE®

THCTPYKIISA 3 EKCILTYATAIIIL TA TEXHIYHOI'O
OBCJYI'OBYBAHHSA IU3EJIBHOI'O TEHEPATOPA

2. TEHEPATOPHA YCTAHOBKA TA II CKJIAJOBI

I'eneparopu GENE BupoOJIIOTECS 3 BAKOPUCTAHHSIM BU3HAHUX Y BCbOMY CBIT1
IU3EIbHUX JBUTYHIB 1 TE€HEpaTopiB 3MIHHOIO CTPyMY 3a MDKHApOJIHHUMHU
CTaHJapTaMHu.

Koxen reneparop mae rpynoBy iieHTudikaniiny tadnuuky. CepiiiHuii Homep,
moaudikailisg, Bara 1 JaTra BUTOTOBJICHHS TE€HEparopa HamucaHi Ha i
rpynoBiii Tabnuuii. BuxopucroByiiTe Lei cepiiiHMii HOMEp B 3asBKax Ha
3amacHi YaCTUHHU, PEMOHT, B PO3MOBAaX Ta B 3allUTaX.

OCHOBH1 KOMIIOHEHTH T€HEPATOPHOT YCTAHOBKHU BKa3aH1 HUXKYE.

2.1. JU3EJbHUM IBUT'YH

B reHepaTopax BHKOPUCTOBYIOTHCS JIM3CJIbHI JBUTYHH IPOMHCIOBOTO THITY,
BUTOTOBJICHI JIJII Te€HEpaTopa, Kl BIAMOBMarOTh cTaHgaptam ISO 8528, ISO
3046 1 BU3HaH1 y BCbOMY CBITI.

Kpim Toro, nBuryHu 3 4-TaKTHUM MEXaHIYHUM 1 €JIEKTPOHHUM PETYISTOPOM,
eneKTpoHHUM MoxayieM kepyBanHs (cepii EDC, EMS), BuroroBieHi 3a
HAWCY4YacCHIIIO TEXHOJIOTI€0, TaKOoX MalTh YYTIMBE pEryJIIOBaHHS
HMIBUAKOCT1, HU3bKY BUTpATy MajuBa Ta BOASHUN OXOJIOIKYBay.

Komnanis «GENE Generator» BHUKOpPUCTOBYE OpHUTiHajbHE OO0JaHAHHSI,
BCTAHOBJICHE (HIpMOIO-BUPOOHMKOM Yy BCiX ABUTYHaX, SKI caMa KOMIIaHis
BukopuctoBye. Ili3Himme xojaHa eTanb HE TOMAETHCA IO JBUTYHA. Takum
YUHOM, 3a0e3IMeuyeThcsl MaKCHMalbHa TMPOAYKTUBHICTH JBUTYHIB. JIBUTYHHU
CIIPOCKTOBaH1 BIAMOBITHO JO BaXKUX YMOB eKCIUTyaTarmii Ta OCHAIIeH1
3MiHHUMH (iTbTpaMu. B KOMIIIEKTI 3 TEHEpPaTOpOM IIOCTaBIISIEThCS BCE
obnagHaHHS )18 3a0e3nedeHHs 0e3neYHol poOOTH TU3EIBHOTO ABUTYHA.
EnexTpuuna cuctema IU3ENBHOTO ABUTYHA Ma€ HeTaTUBHY (-) pamy Ta 12 abo
24 B mocriitHoro ctpymy. Lls cuctema ckimamaeTbes 31 craprepa, 3apsaHOTO
PUCTPOIO, TEHEepaTopa Ta aKyMylIaTopa. B KOMIUIEKTI 3 TreHepaTOpPHOIO
YCTAaHOBKOIO TOCTAYarOThCSA aKyMYJSTOpH 3 OAHIEI0 abo aBoMa OJokaMu
CBHUHIICBO-KAJIBIIIEBOT KUCIIOTH BiTIOBIAHO 0 poO0OYOT HAIIPYTH.

CucremMa OXOJIOJDKCHHS JM3EIBHOTO JBUTYHA - BOJSHA, 1 CKIAJAEThCS 3
OJTHOTO pajiaTopa, OJHOTO BEHTHISATOPA OXOJIOHKEHHS pajiaTopa, OIHOTO
IUPKYJISAIIIHOTO Hacoca Ta TePMOCTATa.

HetanbHa iH(QOpMAIliS MPO ABUTYHU 3 EJICKTPOHHUM MOMAYJIEM YIIPaBIiHHS
HaBeJIeHA B HACTYMHUX po3aiinax. KpiM Toro, pa3om 3 reHepaTopoM J01ar0ThCs
OpUTIHAJIbHI TMOCIOHMKM 3 eKCIUIyaTalli Ta pEeMOHTy JABUryHa. B nux
MOCIOHMKAaX BU MOYKETE 3HANUTH OUIBII JIeTaabHy 1H(POpPMAIIiTO.

2.2. TEHEPATOP



I'enepatopu Burortomneni BianosinHo Ao cranpaptie CEI EN 60034-1; VDE
0530; BS 4999-5000; NEMA MG1.22; NF 51-100,111; nmpu BUTOTOBJICHHI
reHeparopuux yctanoBOk GENE GENERATOR 3actocoByerhcs crangapT
OVE M-10 1 nopmu CE.

['eneparopu MarOTh CUCTEMY KpIIUICHHS, sika HE MOTpeOye OOCIyroBYBaHHS.
[HIIMMU BaXTMBUMM XapaKTepUCTHUKaMHU € kiac 3axucty I[P-23, BHyTpimiHe
OXOJIO/)KECHHSI, O€3IIITKOBUI THUIM, CamMO30yIKE€HHS, YYTJIMBE PEryJIIOBAHHS
BUXIJIHOI HANIpyTH, HU3bKi TaPMOHIUHI CIOTBOPEHHSI, Ta BUCOKA €()EKTUBHICTh
reHepaTopiB 3MIHHOTO CTpyMy. BoHu po3poOieHi TakuM YHHOM, 1100
npaioBaty 6e3 MpoOIeM IPOTAroM TPUBAIOTO Yacy.

2.3. NAJIMBHUN BAK I PAMA

[NanuBHuii O6ak renepaTopiB NoTykHicTIO 880 KBA 1 MeHIle CIpOEKTOBAaHUIM
TaKUM 4YUHOM, III0 BiH BOyJOBaHUN B OCHOBHY pamy. [lanmuBHi Oaku
reHepaTopiB OUIBIIOT TOTYXHOCTI - 30BHIIIHBOTO THUIY 1 MOCTA4arOThCS
okpemo. KoHCTpyKIlisi maauBHOTO Oaka: KpUIIKa TOPJIOBUHH, sika 3a0e3neuye
UPKYJSLII0  TOBITPS, 3 €JHAHHS  BCMOKTYBJIBHMX 1  3BOPOTHHX
NaJIMBONPOBO/IIB, AHAJIOTOBUM TMOKAKYUK PIBHA IMajJMBa MEXaHIYHOTO THUITY,
npoOKKU I 3JIMBY MajvMBa Ta Hakonmu4yeHoi Bojau. Pamy BUTOTOBIEHO 3
muctoBoi crtami ST 37-2, ST 37-3 3 BHUCOKMM OIIOPOM 3 ypaxyBaHHSIM
IIPOBEICHUX PO3PAXyHKIB HA MIITHICTb.

2.4. BIBPAIIVHI KJIUHA

BibpaiiitHi KIMHM BUKOPUCTOBYIOTHCS JJIs 3amo0OiraHHs nepeaadi BiOpariii Ha
3eMJIF0  [IJISIXOM  3MEHIeHHs BiOparii aBuryHa. BiOpamiiftHi  KJIMHU
BUOMPAIOTHCS BIAMOBIAHO JO Bark MAIIMHU Ta OIIHOK PO3IMIMPCHHS 1
PO3MIIIYIOTBCS MiXK €JIEMEHTaMHU KPIIUICHHS JIBUTYHA, T€HepaTopa Ta paMolo.
JIBUTYH 1 TeHEpaTOp 3'€HAHI 3 paMOIO KOPCTKO, a BIOpaIliiH1 KIIUHU, B ISTKUX
MOJEIISIX, PO3MIIIEHI MK paMO0 Ta 3eMJICIO BIJIMOBIIHO J0 IHCTPYKIHM (ipm-
BUPOOHUKIB JBUTYHIB.

2.5. IIUT YIIPABJIHHSA TA NEPEJABAJIBHUM LIIUT

[cHyIOTh aBTOMATH4HI, Py4Hi, pe3epBHI MOJABINHHI Ta CHHXPOHI3AIINHI TUIATH
it 6e3neyHoi poOOTH TeHepaTtopa Ta BIIMOBITHOCTI HOTo MpHU3HAYEHHIO, a
TaKOX JIJIs1 3aXUCTY JIBUTYHA 1 TeHEpaTopa.

[Ipomec mepeMuKaHHS B aBTOMAaTHYHHX TEHEPATOpax 3IHCHIOETHCA B IIHTI
ympaBiniHHEsS 70 94 kBA 1 B 30BHINIHBOMY mepenaBaIbHOMY IIUTI B
reHepaTopax 3 OUTBIIOI BUXITHOIO MOTYKHICTIO.

TepMiuHi eIeKTpOMArHiTHI BUMHUKA4i JOCTYITHI HA PYYHUX TeHepaTopax, moob
3aIyCTUTH JIBUTYH O€3 OYiKyBaHHS TEPIOqy HArpiBy, a TaKOX [JISl 3aXUCTY
reHeparopa.

2.6. TJIYHIHUK I BUXJIOITHA CUCTEMA



e [JIymIHUK 1 BUXJIOITHA CUCTEMA 3HIKYIOTh ILIyM, 110 BUXOJUTH BiJl JBUTYHA, 1
3a0e3MeuyloTh 0e3MeyHe BiJIBEJICHHS BYIJICIIEBUX r'a3iB.

e [nymHUK HagaeTbesa okpeMo pazoM 3 reHeparopamu BIJIKPUTOI'O tuny nns
MOJAJIBIIOT0 MOHTaXY. [JIyIIHMK MOCTaBISETHCA B 310paHOMY BHUIVISIAL B
KOPITYCl 3 FeéHepaTopaMu KOPIYCHOTO TUITY.

GENE GENERATORS®
DIESEL GENERATOR MAINTENANCE AND OPERATION MANUAL

2. GENERATOR SET AND ITS COMPONENTS

e GENE generators are manufactured as international standards using diesel
engines and alternators recognized worldwide.

e Each generator has a set nameplate for identification. Serial number,
modification, weight, date of manufacture are written on this nameplate. Use
this serial number while requesting any spare parts, repair service or while
contacting distributor for assistance.

e The main components of the generator set are listed below.

2.1. DIESEL ENGINE

e The generators use industrial type diesel engines recognized worldwide and
manufactured for the generator in accordance with ISO 8528, ISO 3046
standards.

e Besides, the engines with 4-stroke mechanical and electronic governor,
electronic control module (EDC, EMS series), manufactured with the latest
technology, also have sensitive speed adjustment, low fuel consumption and
water type cooling system.

e GENE Generator company uses original equipment installed by the
manufacturer in all engines used by the company itself. No parts are added to
the engine later. Thus, the maximum performance of the engines is provided.
Engines are designed accordantly to heavy operation conditions and are
equipped with changeable filters. All the equipment to provide the safe
operation of the diesel engine is supplied with the generator.

e The diesel engine electrical system is a 12 or 24 V D.C. system with negative
(-) ground. The system consists of a starter, charger, generator and battery.
Batteries with one or two blocks of lead-calcium acid are supplied with the
generator set, depending on the operating voltage.

e The diesel engine cooling system is a water type system consisting of a
radiator, a radiator cooling fan, a circulation pump and a thermostat.

e Detailed information on engines with an electronic control module is given in
the following sections. In addition, the original manuals for the operation and
repair of the engine are included with the generator. More detailed information
may be found in these manuals.



2.2. GENERATOR

Generators are manufactured in compliance with the standards CEI EN 60034-
1; VDE 0530; BS 4999-5000; NEMA MG1.22; NF 51-100,111; the OVE M-
10 standard and CE regulations are used during the GENE generator sets
production.

Generators have a maintenance-free mounting system. Other important features
are IP-23 protection class, internal cooling, brushless type, self-excitation,
sensitive output voltage regulation, low harmonic distortion, and high
effectiveness of the alternators. The generators are designed the way to operate
for a long time without any problems.

2.3. FUEL TANK AND CHASSIS

The fuel tank of generators of 880 kVA and below is designed so that it is built
into the chassis. The fuel tanks of generators of higher power are of the
external type and are supplied separately. The fuel tank is equiped with a filler
cap that provides air circulation, the connection of the suction and return fuel-
line hoses, an analog fuel level indicator of the mechanical type, plugs for
draining fuel and accumulated water. The chassis has been manufactured using
ST 37-2, ST 37-3 steel plate with high resistance, taking into account the
strength calculations being made.

2.4. VIBRATION ISOLATORS

Vibration isolators are used to prevent the vibration to be transferred to the
ground by decreasing engine vibration. Vibration isolators are chosen
according to machine weight and expansion estimates and are placed between
the parts of engine mounts, generator and chassis. The engine and generator are
firmly connected to the chassis; vibration isolators in some models are placed
between the frame and the ground according to the instructions of the engine
manufacturers.

2.5. CONTROL AND TRANSFER PANELS

There are automatic, manual, dual redundant and synchronization control
panels to keep the generator operate safely and for compliance its purpose, as
well as to protect the engine and generator.

The switching process in automatic generators is carried out in the control
panel up to 94 kVA and in the external transfer panel in generators with a
higher output power.

Manual generators have thermal and electromagnetic breakers to start the
engine without waiting for a warm-up period and also to protect the generator.

2.6. MUFFLER AND EXHAUST SYSTEM
The muffler and exhaust system decrease engine noise and safely dispel carbon
gases to the atmosphere.



The muffler is supplied separately for subsequent installation with OPEN type
generators. The muffler is delivered assembled inside the canopy with canopied
generators.

3.

POSMIPHU INTPUMIHIEHHA /151 TEHEPATOPA I BCTAHOBJIEHHSA
I'EHEPATOPA

3.1. BCTYII

Micue, ne Oyjae BCTaHOBJIEHO T'€HEPATOP, € HAWBAXKIUBIIIUM €TarioM IPOLECy
BCTAHOBJICHHS  JiJi1  3a0€3leueHHs] HaJeXHOi Ta 0Oe3mnedyHoi poOoTu
r€HEepaTOPHOi yCTaHOBKHU. BikumiiTe 3axoau Oe3meku, 3rajaHi B MEpIIii
YJaCTHHI, JIJI1 OE3MIEYHOTr0 BCTAHOBJICHHS.

BcraHoBmIOWTE TEHEPATOPHY YCTAaHOBKY B TAaKUX MICISIX, JIE TeHEpaTOpHA
yCTaHOBKa OyJie 3axuIleHa Bil Takux (HakTopiB, K JOI, CHIT, rpaj, CTIUHI
BOJM, HaJMIpHA BOJOTICTh, MPSAMI COHSYHI MPOMEHI, 3aHAATO XOJIOAHI abo
CIIEKOTH1 ITOTO/IH1 YMOBH.

BcraHoBIOMTE TEHEPATOPHY YCTAaHOBKY B TaKUX MICISX, JIE TC€HEpaTOpHA
yCTaHOBKa OyJie 3axuilleHa Bij aOpa3suBHHX MartepialiB 1 BUOyXOHEOE3MeuHnX
MarepianiB, 1 Jge Oyae 3a0e3rnedyeHe BUBEACHHS BHUXJIOMHOTO UMY, TapH,
MAacJIsTHOI Mapu, MUY, BOPCUHOK, HUTOK.

[lepexonaiiTecsi, 1o BXiJ y KIMHATy JOCTaTHbO BEJMKHUH, 100 YHUKHYTH
OyIp-SKMX TpoOJIeM Il 4Yac BHECEHHS YW BHUHECEHHA TeHeparopa 3
MPUMIIIEHHS Y pa3i moTpeou.

OO0maanaiite reHepaTopHe MPUMIIICHHSI JIOCTAaTHHOIO KUTBKICTIO
OCBITTIOBIBHUX JIAMII 1 €JICKTPUYHUX PO3ETOK.

Sxmo reHepatop Oyle BCTAaHOBJICHUM Ha BYJIHI, WOTO CIiJ PO3MICTUTH B
HaBici, KOHTEHHEp1 a00 B creriantbHOMy yKpUTTi. HaBic moxkHa BuOpaTu abo
3BYKOI30JIAIINHUN, a00 3aXUCHUH.

3BYKOB1JIOMBHI IIUTH MOXHA BUKOPHUCTOBYBATH IMOOJIU3Y >KUTIOBUX PanOHIB,
o0 3MEHIINTH MEXaHIYHI IIyMH Ta IIYMH BHUXJIOMHHUX Ta3iB, M0 HAIXOISTh
BiJ IBUTYHA Ta T€HEPATOpA.

He BcTaHoBmIONTE TeHEPATOPHY YCTAHOBKY B MICIISX, SIKI MOXYTh CTAHOBUTH
HEOEe3MeKy.

BueniTh BOrHETacCHUWK B HAJEKHOMY MICIIl Ha T€HEPATOPHIN YCTaHOBII, 1100
fioro Mo>kHa OyJ10 JIETKO MOOAYUTH Ta BUKOPUCTATHU JIJISi CBOEYACHOT 60POTHOU
3 BOTHEM.

MaJaHOK 2

3.2. 3EMJISIHA OCHOBA I INTAT®OPMA

He noTtpi6Ho crnenianbHOi 60€TOHHOT OCHOBU. [locTaTHRO Oy/1e pIBHOI MOBEPXHI,
sIKa MOXKE€ BUTPUMATH MIOBHY Bary reeparopa.



e BakyymMHI KOHIYHI KJIMHH, SIKI PO3MIIIYIOTBCS MDK pamMoOl0 reHeparopa Ta
3eMJICI0 1 3MEHILYIOTh Mepelady Ha 3eMJTI0 IIJIIXOM MOIJIMHAHHS BIOpalii, 1o
BUHUKAIOTh B TEHEPATOPI, 3aBKIU MOCTAYaIOThCs pa3oM 3 renepatopom. Ilepen
TUM SIK CTABUTH T€HEPATOP HA 3€MJII0, BCTAHOBITh CIIEPITY 111 BAKYYMHI1 KJIUHHU.

e PexoMeHIyeTbcs MiHIMATH T€HEPATOPHY YCTAHOBKY HaJ 3€MJICI0 B MICUSX 3
BOJIOTUM IPYHTOM, JI€ ICHYE PU3UK Teuii, a00 B TAKUX MICLSX, SIK TPUMIIIECHHS
OomaIOBalIbHUX KOTeNbHb. [lmatdopma, sika s uporo Oyae moOyaoBaHa,
NOBMHHA BIANOBIAATH po3MipaM reHeparopa 1 0yt Ha 300 MM Buile Han
noBepxHer. TakuM YMHOM MOXXKHA 3a0e3neyuTd cyxud GyHAaMEeHT A
0e3reyHoi ekcruryaTalii Ta 00CIyroByBaHHs reHepaTopa.

e Heo0xi1HO 3HaTH MOBHY Bary Ta po3Mipu reHeparopa, 11100 BUKOHATH OETOHHY
OCHOBY (TeperyisHbTe KaTajor, BKa3aHUW JJIg Ballloi MOJENl T'eHepaTopa).
Hecyuy 3naTHicTh 0€TOHHOI OCHOBH HEOOXITHO 3MIIHUTH 3a1i30M. beToHHUMN
HACTHJI PO3PAXOBYETHCS 32 HACTYTHOIO (POPMYJIOIO.

W
FD=———
DxBxL
FD : beronnuit HacTHII (M)

: IloBHa Bara reneparopa (Kr)
: IllinpHicTL 6eTOHY (KI/M?)

: lllupuna pysgamenty (m)

: loBxknuHa pyHIaMEHTY (M)

—rwWoO=s

Ipumimka: llupuny ma ooeacurny ghynoamenmy sizomims Ha 300 mm Oinvuwe, Hidwc
PO3MIpU CamMo20 eenepamopa

VBAI'A! Hegionogiona abo ciabxa OemoHHA OCHOBA MOMCE GUKIUKAMU HeOaANCAHI
sibpayii.

Sxmo renepatop OyJe BCTAHOBJICHO Ha Jaxy OymiBii, OCOOJIMBY yBary Ciin
MPUAUTATH BiOpoi3omsaiii. B Takux BUMagkax MU PEKOMEHAYEMO BHKOPHUCTOBYBATU
BIOpOI30JATOPH AYrOBOTO THMY. byab jlacka, 3B'SIKITHCSA 3 HAIIOK KOMIAHIEIO IS
OTpUMAaHHs OUIBII IeTaTbHOT iH(pOpMAITii.

3.3. BEHTWIAIISA TEHEPATOPHOI'O NIPUMILIEHHSA

e (OCHOBHHI TPHUHIINI TOJSATAE B TOMY, III00 Ha MIHIMAJIBHOMY PiBHI BHIAJSTH
(BUBOOUTH) Tapsiye MOBITPs, 1[0 BUPOOJSAETHCS T€HEPATOPHUMH TpynaMu 3
pamiatopoM, BOYJIOBaHUM Yy JBHUTYH, Ta 3a0€3MeUyBaTH IUPKYJIAIIIO MIISTXOM
BTATYBaHHS HEOOX1THOTO HABKOIHUIITHHOTO TTOBITPSI.

e [‘e”HepaTopHy rpymy CiiJi BCTAaHOBIIOBAaTH HAJEXKHUM UYMHOM, BpPaxOBYIOUU
BI/ICTAHb MDK T'€HEpPaTOPHOIO TPYINOK Ta CTiHAMU, SK T[OKa3aHO Ha
HAaCTYyIIHOMY MaJlloHKy 2. Merta B TomMy, 100 NPOXOJIOJHE MOBITPS
BTATYBAJOCSA 3 SIK HAWHWKYOTO PIBHS CTIH TEHEpPaTOpPHOI KIMHATU Ta



nmojaBajocsi 10 pajiaTopa, a TMOTIM BHUBOAWIOCA 3 TE€HEPATOPHOTO
MPUMIIICHHS.

MaJuoHok 3

e SIkmo pamiaTop BCTAaHOBJICHO HEMPAaBUIBHO, TOOTO Tak OJM3BKO 7O CTiHH, IO
Jiesika  KUIBKICTh Tapsidoro TOBITPs OyAe HAIITOBXYBAaTUCS HA CTIHH 1
TOBEpTATHCS HA3aj B MPUMIIIEHHs Ta Ha pajiatop. Moro HeoOXinHo BinBecTn
BiJl pajaiaTopa, BHIITOBXYIOYM BEHTWIATOPOM JABHryHa. Lle mpusBene Jo
HEJIOCTAaTHBOTO OXOJOJDKCHHS Ta MOXE CIPUYMHUTH MPOOIEMH 3 TIEPETPiBOM.
Buxiguuii BEeHTUISUIAHUNA OTBIp y CTIHI MOBMHEH MAaTH IUIOLLY BUIBHOTO
NoTOKYy mpubiu3Ho Ha 25% Ouibmie, HK (pOHTaJdbHA IUIOMA MAaTPUIlL
pajaiaTopa, 1 MaTH TaKy K NPsIMOKYTHY (hopMmy.

e BentunsauiiiHuii kaHaja 3 JUCTOBOTO METaNy, MOBITPOHETPOHUKHOTO TIOJOTHA
a00 IJIACTUKY CIiJ] 3aKPIMUTH MK PaMOIO BEHTHJISIIITHOTO OTBOPY B CTIHI Ta
pajiaTopoM 3a JIONIOMOTOI THYYKOro (uanmeBoro 3’e€qHaHHs. [ Hydkui
MOBITPOIPOBi OCOOJIMBO HEOOXIIHMM, SKIIO T€HEpPaTop BCTAHOBIEHUM Ha
TIOBEPXHI 3eMJIi 3 BAKOPHCTAHHAM BaKyyMHUX KJITHHIB.

e AHanoriuHo, 614He BIKHO 3a00py MOBITps pajiatopa mae Oyt Ha 25% Ouibiie,
HDK IJTOINA TIOBEPXHI MATPHINl pajiaTopa OXOJIOHKEHHS, 1 MaTH TaKy Xk
OpSIMOKYTHY (OpMYy.

e Hanpuxnan: Jns ¢ppoHTansHoi miomi paaiatopuoi matpuni 1,44 M2 oTBip 1
BUXOJY/BITyCKY MOBIiTps B CTiHi Mae Mmartu miomy 1,80 Mm% sxmo Oyne
BCTAHOBIIIOBATHCS PELIITKA, TOAI OTBIp Mae OyTH 301IbIIeHO 10 2,25 M2,

e BXingHi Ta BUIYCKHI OTBOPH, SIK MPABUJIO, IIOBHHHI OyTH OCHAIIEHI CITYACTOIO
PENIITKOI, Kajgio3l, [IyMONOIJIMHAIOYMMU TaHEIIMH a0o0 BHYTPIINIHBO-
30BHIIIHIMHA TOBITPOBOJIAMHU ISl 3aKPUTTS TMOBITPSHUX 3a30piB. JKamro3i
MOXYTh OyTH (pikcoBaHOTO 200 po30ipHOTO THNY. PO30IpHI THII MOXYTh OyTH
aBTOMAaTH30BaHI TakKUM YHHOM, 100 aBTOMATHYHO BIJIKPUBATHUCS, KOJIU
TeHEepaTop 3alyCKAaeThCs, 1 3aKpUBATUCA, KOJIM TEHEPaTop 3YMUHSETHCS.
Pyxomi kainro3i, Mo BiAKPUBAIOTHCS Ta 3aKPUBAIOTHCS BPYUYHY, MIAXOIATE NS
PYYHUX TEHEpaTopiB, aje HIKOJIM HE TMOBHHHI BUKOPHUCTOBYBATHCS B
ABTOMATHUYHUX T€HEPATOPaX.

e Ox050KyI04€ TOBITPsA, HEOOXITHE JJIA TE€HEepaTopa 3MIHHOTO CTPYMY, MOXKE
3a0e3nedyBaTrcs 3a00pOM HABKOJHWIITHBOTO TMOBITPS Yepe3 MOBITpo3adipHi Ta
BUXIIHI PENIITKA TeHepaTopa. TakuM 4MHOM, rapsiae MOBITPS, [0 BUHUKAE SIK
Ha JBUTYHI, TaK 1 Ha TEHEPATOpl, BKIIOYAIOYM KIMHATHY TEMIIEpaTypy,
NPUTATYETHCS BEHTHISITOPOM 1 BUKHIAETHCS B atMocdepy uepe3 paiiaTop i
BUXITHE BIKHO.

e Hes3Baxkaroun Ha Te, IO BIKHO 3a00py MOBITPS Kpallle BIAMITOBYBATH B HIKHIN
YaCTUH1 CTIHH, 1HOJ1 II€ MOXXE OyTH HEMOXJIMBO. B cucTemMax BEHTHIIALIT
HAJICTIHHOTO THUITYy JIesKa KUIbKICTh TEIIa HaKOMUYY€EThCSI B BEPXHIA YAaCTHHI
NPUMIIIIEHHS 3aBASKM TEIUTy, 1[0 BHUIIPOMIHIOETBCS BiJl JBUTYHa Ta
HABKOJIUIITHLOTO CEPEIOBUIIIA.




e B Takomy BUManKy MiJBUIICHHS BHYTPIIIHBOTO TEIUIAa B TEHEPATOPHOMY
NPUMIIIEHH] HEeMHHYy4Ye. 3 1I[I€l0 METOI KOHTPOJIOEThCS TeMIleparypa
BCMOKTYBAaHOTO TOBITPS (UIbTpa 1 HaBaHTaXEHHS ab0 3MEHUIYeThCsA, abo
MOYMHAIOTh OOMEKYBAaTUCS HOMIHAJIBHI poOOUl XapaKTEPUCTUKH.

e SIkmo rapsde MOBITps, IO BUXOAWUTH Yepe3 pajaiaTop, HE MOKE BUBOJMUTHUCS
0e3mocepe/IHbO HAa30BHI, B MOBITPONPOBO/L CIIiJ CIOPYAUTH AehICKTOpU s
BUBEJICHHS TeIia B atMocdepy.

MaJronok 4

MaJioHOK 5. BHyTpilnHs MaJgronok 6. HempaBuibHa
KOHCTPYKUisl MOBITPOBOAY BHYTPIIIHA KOHCTPYKUist
MOBITPOBOAY

e [lepmodeproBoro (QyHKIIE€I0 BUXJOMHOI CHCTEMH € BUKHJ BHUXJIOITHUX Ta3iB,
0 HAIXOAATh B KOJIGKTOp BiJl JBUTYHa Ta TeHEpAaTopa B 3O0BHIIIHIO
aTMoc(epy 3 KOHTPOJIbOBAHUM PIBHEM IIIYMY.

e Km0 BHXiJ BUXJOMHUX Ta3iB OINCYKAEThCA HUXKYE IEBHOI MeEXl 1 He
CTaHOBIIATh ONOPY BHUXJOMHMM Ta3aM [IBUTYHA, JBUTYH BHJIaBaTUME
ONTUMAJIbHY NMPOAYKTUBHICTh. [IPOTUTHCK BUXJIOMHUX Ta31B Y BCIA BUXJIOMHIN
CUCTEM] HE MOBHUHEH NEPEBUINYBATH PEKOMEHJIOBAHUN PiBEHb Y BUIIYCKHOMY
a1l JBUTYHA TT1]T Yac 3ammycKy.

e HaaMmipHUN MPOTUTUCK BUXJIONY CHPHYMHUTH MOBHY HECTAOLIBHICTh KaMepu
3TOPSIHHS JIBUTYHA Ta BHYTPIIIHBOI CTIHKH ITIH/PA.

B pesynbrarti 11e mpusBeAe 0 BTPATH MOTYKHOCTI JABUTYHA, BUCOKOI TeMIlepaTypu
BUXJIOITY Ta YTBOPEHHS 3aJIUIIKIB BYTJICIIEBOI Ca)ki B KaMepi 3rOpsSTHHS Ta BUXJIOITHUX
TpyOax. YTBOpEHHs MACISHOI CaXi MOJXKE IOIIKOAUTH TypOiHy HamayBy. Lls
MacJsSHUCTa caka 3 YacOM TIIEPETBOPIOETHCS HAa TBEPJl BYTJEIEBI BiIKIAICHHS,
HAKOMUYYIOYHNCh HA KOBMakax TypOiH. TakuMm 4uMHOM, 1€ TPU3BOAUTH 0 MPOOIEM,
CTBOPIOIOYH JHicOaIaHCc oOepTaHHs poTopa TypOiHN TypOOKOMITpecopa.

e MoHTax BHUXJIOMHOI CHUCTEMHU CIIiJ TUTAHYBaTH OKPEMO Bil 3BHYAWHOTO
MOHTaXy. OCHOBHA MeTa MOBUHHA TOJISITATH B HACTYITHOMY:

o 3abe3neyuTd TPOTUTUCK BCIET CHUCTEMH HHUXKYE MaAKCHMaJIbHOI MEXi.
3abe3reunT BiABEACHHS Ta3y 3 HAWMEHIOI MOMIJIHMBOI BIACTaHI Ta 3
BUKOPUCTAHHSIM MIHIMAQJIBHOI KUTHKOCTI KOJIH (BUTHHIB/3THHIB). Skmo Oyme
BUKOPUCTOBYBATHCS OLIbIIE HIK OJHE KOJIIHO, BHYTPIIIHIN JiamMeTp KoiiHa
noBuHeH Oyt OinbmuM 3a 50%.

o IligBimryBaTH BUIYCKHE KOJIHO BHUXJIONMHOI TpyOW 1 TypOOHannyB Tak, 1100
OTIOpPY BUTPUMYBAIIH X Bary.

o BpaxoByBaTu TeTIOBE PO3MIMPEHHS 1 3BYKEHHSI.



3a0e3nedyBaTd HEOOXIHY THYYKICTh LUISIXOM BCTaHOBJIEHHS KOMIIEHCATOPa
Ha BUXJIOITHOMY OTBOPI1 IBUT'YHA.

3MEHILYBaTH IIYM BUXJIOILY.

Typbokommpecop Moke MIATPUMYBATH HEBEJIMKY Bary, JIMILIE SKIIO KOJIHO
BUXJIOITHOT TpyOW MiJKJIIOYEeHEe Oe3MoCepelHhO JI0 TypOOBUXOAY 1 HeE
HOiATPUMYEThCS OBUTYHOM. lle o3Hauae, 110 BUXJIONHA CHUCTEMa HE MOBHMHHA
ONMUPATUCS HA KOJIHO BUXJOMHOI TpyOu. Omopa BUXJIOMHOI CUCTEMHU MOXKE
3MIACHIOBATUCSA 3 IHIIOI MIAXOAIIOT TOYKHU T€HEPATOPHOI TPYIH, 3aJIEKHO Bl
YMOB.

ko JABUTYH BCTAaHOBJCHO Ha aHTUBIOpaliHI KJIMHU a0o0 TMOJIOHY
KOHCTPYKIIIIO, MiJl Yac 3alyCKy 4Yd 3yNUHKMA JIBUTYHAa Ha KOJIHHOTO THITY
dnaHIl BUXJIOMHOTO OTBOPY Oynae BimOyBatucsi OluHe 3MilneHHs. BuximHuii
¢dnanern> MoxkHa 310paTu 300Ky, AKIIO HA MPAKTUII MOXKJIUBO 3pOOUTH THYUKY
BUTSIKHY TpYyOY.

Skuro icHye WMOBIPHICTH TPSCIHHS YW TEPEMIIICHHS BIepe-Ha3aa MIX
JBUTYHOM 1 BUXJIOITHOIO CHCTEMOIO, TOJ1, MOKJIMBO, THYYKE 3'€IHAHHS CIIi]l
3MOHTYBATH B TOYIIl, HAHOIVMK4iM 10 TBUTYHA.

Tak camo Oyne BigOyBaTHCS MEpEMIlIEHHS BUXJIOMHOI TPyOH uyepe3 TemioBe
posmupeHHsa. BukopuctanHs cuib@oHIB (KOMIIEHCATOPIB) 3 HEPIKABIHOYOL
CTaJll JUIsl TaciHHS PO3LIMPEHHS € METOJOM, SIKUH BHKOPUCTOBYETHCS IJIs
[OM’ SIKILIEHHS IPO0OJIEMH, CIIPUYMHEHOT PO3LIUPEHHSIM.

MauaroHok 7

Hacnpapai aemmndepni cunbhoHn nmpuitMaroTh iuire aedopmartii, mapaaeiabHi
TOPU3OHTANIBHIN Oci. PekoMeH0BaHe 3acTOCYBaHHS — i€ 3’ €THATH JIBa OKpPEMI
KOpOTKi cuiab(doHM Ha Bimctadi Mix 250-400 MM Ha mpsAMili BUXJIOTHINA TPYOI.
TakuMm yMHOM, KyTOBE 3MIIICHHS], CIPUYMHEHE PO3IIUPEHHSIM, Oy/1€ 3MEHIIICHO
Yyepe3 MOTIMHAHHS KOKHUM CHIIb(OHOM.

PexomennyeTbcss  3pOOMTH  TEIUIOI3OJIALII0  BHUXJIONHOI CHCTEMH, 1100
3MEHIIUTHA TOMIUPEHHS TEIUla BiJl BUXJIOMHOI CUCTEMHU JIO TEHEPATOPHOTO
npuminieHHs. [lomiOHMM YWHOM TEIUIOI3OJIALS BHUXJIOIMHUX Ta3iB, SKY
HEOOXITHO 3pOOUTH, TEBHOIO MIPOI0 CIPUATHME 3HUKEHHIO PIBHS MIyMY
neuryHa (MantoHok 7).

PekoMeHyeThCSl 130JIFOBAaTH BUXJIONHY CHUCTEMY, 00 YCYHYTH OyAb-sKY
HETaTUBHY CHUTYAIlil0, COPUYMHEHY BUTOKAMHU TAJWBa B PE3yJbTaTi TPIIUHU
Ha TaJTUBOIIPOBOII.

[TnaBatoui XxoMyTH (3aTHCKa4i) MOXXHA BUKOPUCTOBYBATH B 130JIA1I11, 3p00IeH i
B THX MICIIX, e € TpyOHi ¢uranii abo rHyuyki komreHncaropu. Lli ruraBaroui
XOMyTH a00 MaHTu A1 TPYO MOBHHHI OyTH JIETKO BCTAHOBJICHI TAKUM YHHOM,
1100 He MEePeNIKOIKATH (PYHKIIIOHYBAHHIO THYYKOT CUCTEMH BUXJIOMMHUX TPYO.



VBAI'A! Hixonu ne i3onotume 8unyckui Koiekmopu ma mypoonaooysu. Axujo eoHu
[30/1b06aHI, MOJCEe SUHUKHYMU NOJIOMKA yepe3 HeeheKmusHy pobomy 08u2yHa ma
MepMIiuHy Hanpyey, wo GUHUKILA 8 0emansx.

®ortorpadis 1

e Chix 3ano0IrTM MOBTOPHOMY NOTPAIUISIHHIO BIANpallbOBAaHUX Tra3iB uepes
CHUCTEMY BCMOKTYBAaHHs TOBITpsS JBHTYHa B CHUCTEMY BHITYCKY BHUXJIOITHUX
ra3iB 1 B cucTeMy 3a00py CBIXKOIO MOBITPS ABUT'YHA. PelupKysiis BUXIOMHUX
rasziB CIPUYMHSAE 3MEHIICHHS KUIBKOCTI KHUCHIO JJisi 3a0€3Me4eHHS TOPIHHS
najvBa, SKWA HATXOAWTh B JIBUTYH, 1 IIBUJAKE OJOKYBaHHS TMOBITPSHOTO
¢u1bTpa Yepes caxky B BUXJIONHUX Ta3ax.

e baxaHO BCTAaHOBIIOBATH BUITYCKHI TPYOW Tak, MI00 BOHM BUXOIWIM 3 Ti€l K
CTiHM, Jie po3TamoBanuil paaiatop. ll{o6 y BuxjonHy TpyOy He MOTparisiin
Opya 1 Kparuli BOJM, IO KOHJEHCYIOTHCA B TOBITPl, B TOPU3OHTAIBHOMY
KPIMJIEHH1 BUKOPUCTOBYETHCS JAOLIOBUK (MIBEHb) a00 HAcaJKka BUpI3aHA 3HU3Y
y BUTJISAI JACTIBYMHOTO XBocTa (coruia). I como ciijg moBepTatd B MEHII
BaXIMBUH 11 Koe]ilieHTa IIyMOBOTO 3a0py/JHEHHS OIK.

e Kparmii BoIM YTBOPIOIOTBCS Yy BHUXJIOMHIM TpyOl B pe3ynbTaTi KOHJEHcAIlll
BHACIIJIOK TPUBAJIOro IMepiogy poOOTH 1 11 BOjJa TMOTpAIUISIE B JBUTYH. 3
METOI0 3aXHCTy JBUTYHAa Ha HaWHWKYOMY pIBHI TpyOONpOBOIY Mae OyTu
BCTAHOBJICHA CHCTeMa BUITYCKY BOJH, SIka MOK€ HakomuuyBaTucs. B iHmomy
BUIIAJIKy B JIBUTYHI MOK€ BUHUKHYTH KOPO3is UM TiapaBiIidyHa mpooOKa.

e Kparui Boau YTBOPIOIOTBCA y BHUXJIONMHINA TpyOl B pe3yiabTaTi KOHIEHcAIlii
BHACJIZIOK TPUBAJIOTO Mepiogy poOOTH 1 11 BOAa MOTpAIUIsie B JIBUTYH. 3
METOI0 3aXUCTy JBHTYHAa B HaWHIDKYIA Todlll TpyOOompoBoay Mae OyTu
BCTAaHOBJICHA CHCTeMa BUITYCKY BOJH, SIka MOK€ HaKoNU4yyBaTuca. B iHIoMmy
BUITAQJIKy B ABUTYHI MOKE€ BUHUKHYTH KOPO3is YU TiIpaBIIdYHUAN 3aMOK.

e B HaifHWX4ii TOUIll MOYKHA 3pOOUTH MPOCTUH OTBIp U1l CKMJIAHHS BOAH, 200
BOJly MOYKHA CKUJATH 3a JIOIIOMOTOI0 JAPEHAXHOI TPYOKH UM HAKONUYYyBaTH B
€MHOCTI, a TIOTIM CKHJIaTH B MEPIOJH TEXHIYHOro 00cimyroByBanHs. Llei oTBip
9y JApPEHaX CJiJ BIAKPUBATH Yy BIANOBIIHOMY MiCIli Tak, MO0 BUXJION HE
BUTIKaB Ha3a.

o Jlemndyrounii UM pO3MHUPIOBAIHHUN TIYITHUK 3a3BHYAi 3MEHIIYE IIyM BiJl
BUXJIOMTHUX Ta3iB. EQEKTUBHICT IIyMOMOTIMHAYA, Ky MOKHA OTPUMATH MPHU
BCTAHOBJICHHI TIYIIHWKA, MOXKHa 3a0€3MEYUTH, YHUKAIOUH WOTO MOHTaXY
MIOCEepeIMHI CHCTEMH TpPYyOOIPOBOIB. SIKIIIO MOMKIIWBO, TO HAWKpaIie Micie
JUTSE. MOHTaXy TJIYIIHWKAa — 1€ B TOYIN, SKa TpHManae Ha 2/3 JOBXHHH
TpyOOIIpoBOY.

3.5 HAJIMBHA CUCTEMA
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VBAI'A! B micysix, oe € nanuso, 3acmocosytime 3axo0u Oe3neku, 3a3HayeHi 8 po3oii

1.

['eHepaTopHi ABUTYHM BHUMAaralOTh BHKOPHUCTAaHHS Cy4YacHOTO JIOCTaTHBO
YUCTOTO TaJIMBa, SKE IMOMAETHCS T BUCOKMM THCKOM, JUIS Oe3rmedHol Ta
HanexxHoi poOotu. llanMBHa cucTtemMa MOBUMHHA MOCTIHO 3a0e3nevyBaTu
NaJMBOM JBUTYH. Y BHUIAQJIKy HEBUKOPUCTAHHS TajMBa Y BCTAHOBJICHOMY
NOpSAIKY HEMUHyY€ BHMHHMKHYTH Takli NpoOJEeMH: TPYAHONIl 13 3aIllyCKOM,
ToraHe 3TOpsSHHSA, Harap B (OpPCYHKaxX 1 Kamepax 3TOpsSHHS, 3MCHIICHHS
CTPOKY CIYKOU TaJIMBHOI CUCTEMU Ta (PUIBTPIB, 3MEHILICHHS €KOHOMIYHOTO
CTPOKY CITY»OM JIBUTYHA Ta aHYJIIOBaHHS T'apaHTii HA JBUTYH.

Kommanis «GENE Generator» pekoMeHAYye BHKOPHCTOBYBATH JIH3CIIbHE
nanuBo ASTM ab6o 2.0.

B's3kicTe: PekoMmenoBana B's3kicth 1,3 - 5,8.

Ileranose uncno: 40 Bumie 0 °C, 45 amwxkue 0 °C

Bwmicr cipku: He mae nepesumyBatu 0,5% 06'emy.

Bona ta ocan: He mae nepesunyBatu 0,05% 06’ emy.

[umeHICTE: Bixg 0,816 10 0,876 r/cM3.

3ona: He mae nepeuniyBatu 0,02% 006’ emy.

Bwmict kucnoru: He mae nepeBumntysaru 0,1 mr KOH na koxHi 100 mu1.
Bucokuii BMIicT 3051 (KUTbKICTh MIHEpaJbHUX 3QJIMIIKIB y TaJMB1) BUKIUKAE
OKHCJICHHS B ITWJIIHApPAaX Ta 1HXEKTOPI.

Hu3sbke nietaHoBe 4MCIIO BUKIIMKAE TPYIHOII B pOOOTI JBUTYHA.

VY pasi BUCOKOTO BMICTY CIpKH B MAJIMBI 3QJIMIIKH CIPKH TIEPETBOPIOIOTHCSA HA
CipyaHy KHUCJIOTY IIiJl 4aCc 3TOPSHHS, IO CTBOPIOE HEOE3MeKy Ta BHKIHKAE
HaJMIPHUHN 3HOC.

HepianoBigHa B'I3KICTh BHUKJIMKAE HAJAMIPHE 3TOPSHHS AWMy B JBHTYHI Ta
3HMKEHHS MTOTYHOCTI.

[TanuBHuit Oak Mae OyTH BHINE PIBHS IH)KEKTOpa JBUTYHA, OCOOJIMBO B
JIBUTYHAX BHCOKOI BUXiTHOI MOTY>KHOCTI (800 kBA 1 BuIIIE), IKUil KUBUTHCA 13
30BHINIHBOTO MAJIUBHOTO 0aKy. Y BHIAJKY, SKIIO YCTaHOBKA MAJIMBHOTO Oaka
3HAXOJUTHCS BUIIE PIBHS 1HKEKTOPY, MOTPIOHO BXXUTH HEOOXITHHMX 3aXO7iB
JUIS 3aro0iraHHs BUTIKAHHS TalMBa, KOJHM JBUTYH He mpaioe. Ilammso 3
BHUCOKHMMHU TE€MIIEpaTypaMH, 1[0 TIOBEPTAEThCA 3 OaiimacHoi TpyOu iHXKEKTOpa,
Mae OyTH OXOJIOKEHE JI0 TeMIEPATypH, AKa He nepeBunrye 55 °C, mepin HixK
MOBEpTATUCA HA3aJ Yy BUTpPATHUM manuBHUM Oak. Tpyba cuctemu momadi
najgvBa TOBMHHA MAaTH JOCTaTHIA miamMeTp, mo0 3a0e3MeunTd HaleKHE
CTIO’KMBAaHHS MajnBa IBUTYHOM. JliaMeTp manuBHOI OaiimacHOi TpyOu MOBUHEH
OyTH MEHIIUM 3a JliaMeTp TpyOu mojadi maausa.

VYHuKaiiTe BUKOPUCTaHHS IUIACTUKY Ta IHIIWX HEBINMOBIMIHUX MaTtepiamiB, B
TOMY 4YHUCJIl OLMHKOBaHMX TpyO 1 (iTUHrIB, B TpyOONpOBOJAaX MNAIUBHOI
CUCTEMU TeHEepaTopa.

[Tpu migdopi po3MipiB MaJIUBHUX TPYOOINPOBOAIB CHiJl BPaXxOBYBAaTH Mepena
TUCKY B (UIbTpaX, MOHTOXHUX eJleMeHTax 1 kiamaHax. [lamuBomnpoBoau
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MOBUHHI 3’€IHYBaTUCA 3 TpyOaMu THYYKMMHU NAJMBHUMHM IUIaHramu. [Hakie
yepe3 BiOpaliio reHepatopa B Tpy0ax MOKYTh BUHUKATH TPIIIMHHU T4 BUTOKH,
AKIMIO TpyOompoBoau OynyTh 3’€qHyBaTHCS HampsMy. He mnpokmnanaiite
NaJuBHI TPyOU 3 THUX MICIb, JI€ € TPYOM rapsiuoi BOAM, €IEKTPUYHI Kabenl, 1
TpUMaiTe iX MoAail BiJl BUXJIOMHOI CUCTEMHU.

e [30m10iiTE MaNMBHI TPyOU 3 ypaxXyBaHHSM MOTOJHUX YMOB. B neskux Bumagkax

NaJIMBHUN Oak 30BHIMIHBOIO THUIY MOXeE€ OyTH 3aKonmaHud Tak, 1100 BIH
3HAXOJMBCS HW)XKYE PIBHA 3aMep3aHHs IpyHTY. TakuM YHHOM MOKHA
3ano0IrT¥ 3aMep3aHHIO TaJuBa.

e Hikonu He BUKOPHCTOBYWTE Marepianu THUMY Te(IOHOBOI CTPIYKU B Tpydax

VBAI'A!

NaJIMBONPOBOAY Ta B Ipoleci MOHTaxy jaeraned. Ll cTpiuku MOXyTh
CIOPUYMHUTU OJOKYBaHHS HAcOCiB 1 (POPCYHOK, MOTpAIUISIOYM B MAJMBHY
CUCTEMY JBUTYHA.

Hixonu mne nioxknmouatime mpyoonposio NoeepHeHHsT Nnaiuea 0o

mpyoonpogody nooaui namusa. 3aedcou cuiokyume 3a mum, wob mpyoonpogio
NOBEPHEHHS NAIUBA TIULO8 HA3A0 8 NATUBHULL OAK.

e B sxocrti

OMIlii BUKOHYETHCS CHCTEMa AaBTOMATHYHOTO HAITOBHCHHS.
ABTOMAaTHYHa 3ampaBKa TaJIWBa MOXKE 3/IHCHIOBATHCS 3a JOIIOMOTOFO
MarHiTHOT ~€JEKTPOHHOI TIOMJIAaBKOBOI CHCTEMH pIBHA Yy BUTPATHOMY
NaJIMBHOMY 0aKy, a TaKOXX MIECTEPEHUYACTHX CIIEKTPUYHUX UM PYYHUX HACOCIB
i 3a0e3TeueHHs NepeKadyBaHHs nanuBa. byab jgacka, 3BepHITHCS 10 CBOTO
TOPTOBOTO MPEICTaBHUKA, 00 OTpUMATH OUIBII JeTalbHy 1H(OpMaIIito.

PexoMenaamii moa0 naJuBoNpoBOIiB BilMOBITHO 0 Tiana30HIB MOTYKHOCTI reHepaTopa
Pe3zepBHa MakcumanbHa MakcumanbHa MakcumanbHa | PexomeHnoBaHmid
NOTYKHICTh JOBKHHA BEepPTHKAJIbHA KiTbKiCTh aiameTp TpyoH,
reHeparopa NAJMBONPOBOLY BHCOTA (M) KOMIIOHEHTIB MM (I10iiMu)
(xkBA) (m) diTuHriB (M)
40-700 6 1 6 25,4 (17)
800-1385 6 1 6 38 (1%2”)
1401-2264 6 1 6 50,8 (2”)

3.6_ CUCTEMA 3MAIIEHHS
L] CI/ICTeMa SMAIlICHHA JU3CJIIBHUX I[BI/IFYHiB € OJHUM 3 HaﬁBa)KJ’IHBiHIHX

e AMEpUKAHCHKUU

KOMITOHEHTIB T€HEPATOPHOI yCTaHOBKU. Bubip mpaBUiIbHOTO Macia, MepioiiB
3aMiHM Maciia Ta (UTBTPIB MOKPAIIUTh MPOAYKTUBHICTh, a, OTXKE, 30UTBIINTH
TEPMiH CITy)kOH JIBUTYHA.

iHCTUTYT HahtH (API), AmepukaHChKE TOBapHCTBO
BumpoOyBanb 1 MatepianiB (ASTM) 1 ToBaprCTBO aBTOMOOLIRHUX 1THXKEHEPIB
(SAE) cniibHO po3pobmimm cucteMy Kinacudikaiii Ta Kareropid e(h)eKTHBHOCTI
MacTHII.

e ko Temreparypa poOo4oro cepeoBuia ABUTyHiB Buile -15 °C, HEOOX1AHO

15W/40 1

BUKOPHCTOBYBAaTH MAaCTHJIO BOHO BIANOBIAA€ MIHIMAJIbHUM

xapakrepuctukam APl CG-14.
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e Skmo BMICT cipku B macm MmeHme 0,2%, MOTOpHE Macio Cilij] 3aMiHIOBaTU
koxH1 500 ronuH pobotu. Macna, 0 MICTATh OUTbLIE CIPKU, HIK 3a3HAaYEHE
BIJICOTKOBE CITIBBIAHOILEHHS, CKOpPOUYYIOTh IHTepBal 3aMiHu Macia. [lpu
BukopuctanHi macen tuny APl CF, CF—4, CG—4 inTepBan 3aMiHM Macia He
nouHeH nepesuinysatu 200 rogun. [Ipu Bukopucranni VDS, VDS-2, ACEA,
E3 nepioau 3aminu Macna 30uibiyoTbes 10 400 rogu.

e PiBeHb Maciia B JBUTYHAaxX, SIKl €KCILTyaTyIOThCSl, HEOOXITHO NEPEBIPSITH B
NEBHI MEPIOJIH.

MAPKH MACJIA BIITIOBIJJHO /IO TOBAPMCTBA ABTOMOBLIBHUX
IHJKEHEPIB (SAE)

Ta6auus 2. Tabnuist BUKOPUCTAHHS Macia BIAMOBIIHO 0 TEMIIEpaTypu
HaBKOJIMIIIHBOTO CEPEJOBUILA

3.7 XOJOJOATEHTH (OXOJIOKYIOUI PIIHN)

3.7.1. Cymiuw 0x071005cyrouoi piounu

e BinmoBigHe CHIBBIIHOIIEHHS BOAM Ta aHTU(QPU3Y (ETHJICHIJIKOJIIO),
JI03BOJICHOTO JUIsl BUKOPUCTAHHSA B JU3EIBbHUX JIBUTYHaX, CTaHOBUTH 50%
eTwiieHrmikomo 1a 50% unctoi M’sikoi Boaud. AHTHU(QpPU3 TOBUHEH MAaTH
BiaactuBocti ASTM D5345 a6o ASTM D4985. Touka 3amep3aHHs CyMilri
anTudpuly y criBBinHomenHi 50% crtanoButh -35 °C. CtymniHb 3axucTy (Bin
3aMep3aHHs) aHTU(PHU3y, 10 BUKOPUCTOBYETHCS B IMOJIOCHUX YMOBax 1
cknanaerbes 3 60% erunenrmikonto Ta 40% cymimni M'SKoi 4MCTOi BOJH,
ctanoBuTh -40 °C.

e CrymiHb 3axuCTy aHTH(PPHU3Y, IO CKIANAETbCS 3 MPOIUICHIIIKOIIO K
aTbTEPHATUBHOI XIMIYHOT PEYOBHHH, y BHUIIQJIKy 3MIIIyBaHHS 3 BOAOKD Y
craiBeigHomenH1 50% cranosButs -29 °C.

VBAI'A! Cymiwi, wo micmams MeHmoI, He nioxoosams.

o Sfkmo anTHGpU3 HEMae B HASIBHOCTI 1 TeMmmeparypa HaBKOJUIITHBOTO
cepenoBuiia He Oyzae 3HMWKyBaTucs Hkde +10 °C, MoxHa BuUKopucTatu 1-
JTITPOBUHU 1HTIOITOP KOPO3ii (aHTUKOPO3iiHOT m00aBku) B mpomopiii 1% (0,5
JiTpa), 3MIMIABIIM 3 YHUCTOI0 M'AKOI0 BOOI0. Hampukmanm, cymim MoxHa
otpumaTty, 3mimasmu 50 miTpiB Boau 3 monoBuHOM (0,5) miTpa iHridiropa. Lo
PEYOBHHY CJii BHKOPHUCTOBYBATH BIJMOBIMHO JO MHUCBMOBUX IHCTPYKIIIH
BUPOOHUKA.

3.7.2. Axicmb 600u
e Upucra m'ska BojJa O3HA4Ya€ BOAY, OUMIIEHY BiJ ii 10HIB, JUCTUIBOBAHY BOIY,

JIOIIOBY BOJly a00 BOAY, sSIKa MOJAETHCA 3 JUKEpesa Ta BIANOBIIA€ HACTYITHUM
XapaKTEPUCTHUKAM.
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e Xinop: makcumyM 40 wmr/mitp, cynbdaru: makcumym 100 mr/miTp, 3arajibHa
KOPCTKICTh: MakcuMyMm 170 Mr/miTp, 3aranbHH BMICT TBEPAUX PEUYOBHH:
MakcumyM 340 mr/mitp 1 3nauensna PH Big 5,5 no 9,0.

e K0 HE BUKOPUCTOBYBAaTH M Ky BOAY, JBUTYH MOXE IEpPErpiTUCS yepe3
YTBOPEHHS TBEPAMX BIAKIAJEHb B CHUCTeMI OXoJojkeHHs. Lle nuranHs
0COOJIMBO BAXKJIMBO /JIsl IBUTYHIB, B SIK1 YaCTO J10AAIOTh BOMY.

VBAI'A! Hezameepooiceni npoOyKmu MON*CYMb CHPUHUHUMU CePUO3HI npobiemu 8
cucmemi 0xon00xcenHs. Axujo cnissioHowenHs iH2ibimopy 0 3axucmy 8i0 Koposii,
SAKUL HeOOXIOHO 000amu 8 CUCMEMY OXOJIOONCEHHS, € HeOOCMAMHIM, Ye CNPUHUHAE
epo3ito (3HOC) § KOpO3ito 8 cucmemi 0X0JL00HCEHHL.

3.8 AKYMYJIATOPHI BATAPEI
e OCHOBHOIO (YHKIIEI0O aKyMyJsiTopa B TE€HEpPAaTOPHIA  YCTaHOBII €
3a0€3IeUeHHsI eIEKTPUYHOTO CTPYMY, HEOOXITHOTO ISl IBUTYHA CTapTepa i
yac mepmoi poOOTH, 3a0e3rneueHHs eHeprii, HeoOXiHOT y BHUMAJKY, SKIIO
norpeba B eHeprii He 3a0e3MeuyeThCsl TEHePaTOpPOM 3apsTHOTO MPHUCTPOIO, 1
3aXUCT ENEKTPUYHOI CUCTEMH IMOCTIHHOTO CTPYMY MLUISIXOM pEeryJtOBaHHS
HAIpyry B CUCTEMI T€HepaTopa.

CTATYC 3APALY UIBHICTD HAIIPYT' A (ITOCTIMHOT'O CTPYMY)
100% 1,28 12,72
75% 1,24 12,45
50% 1,20 12,24
25% 1,17 12.06
PO3PA/PKEHA 1,14 11,89

e AxKyMynsaTOp HEOOXiTHO OOOB'SI3KOBO 3apsIUTH, KOJW HAIMpyra aKymyJsTopa
3HM3UTHCS 10 12,45 B.

e [Ipomec 3apspKeHHs MOBUHEH JMOpiBHIOBATH OaHIN naBanusTii (1/20) emHOCTI
akymyJssitopa. J103Bosi€Tbesl 10 OAHOTO ABAAIATH 11 sATh (1/25) nns emHOCTI
135 A/rox abo Bume. SKmio 3apsypKyBaTh BEIMKOIO MOTYXHICTIO, TO II€
3MEHIIIYE CTPOK CIIYXOM akyMynsTopa. 3 i€l MPUYMHH CITI BiIaTH TIEpeBary
HU3BKOMY CTPYMYy 1 TpHBAJIOMY TMepioAy 3apsnaku. byae KOpucHO yHUKaTH,
HACKUTBKH 11€ MOXKJIMBO, MPUCKOPEHOT 3apsSIKH BHCOKHUM CTPYMOM IPOTATOM
KOPOTKOTO Mepioay Jacy.

e Perynstopu 3apsaHOTO TPHUCTPOrO Oarapei Bim Mepexi 3a0e3mneuyroTh
MOCTIHHMIM 3apsi 6aTtapei B CUCTeMaX aBTOMAaTUYHOTO TeHepaTopa.

e E]eKTuBHICTh YaCTKOBO 3aps/KEHUX aKyMYJSITOPIB JJIs 3aMyCKy JBUTYHA
MaJOMOXJIMBA B yMOBaX Ay>K€ HU3BKUX TeMIiepaTyp. Tomy IO MOTYXHICTb,
sKa TIOBHHHA CIIOKWBATUCS JUIsl TIPUBOJY JIBUTYHA, TAaKOX 30LTBIIYETHCS B
XOJOMHY TOroay. YacTKOBO 3apsipKeHI aKyMYJISTOPH CTHUKAIOTBCS 31 IIIe
OJIHI€I0 HEOE3MEKO, 0COOMMBO B3UMKY. [IMTOMa HMILIBHICTH €IEKTPOJIITY IPU
po3psial Oyne 3HWKYBATUCS 1 HAOMMKATHCS O TOYKHU 3aMep3aHHs Boau. Lle
30UTBIIUTH PU3UK 3aMEpP3aHHs €IEKTPOIITY.
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CTATYC3APAOY BATAPET IUJIBHICTD EJJEKTPOJITY (27C) TOUYKA 3EP3AHHA (°C)
100% 1,28 r/em® -70

75% 1,24 r/em® -45

50% 1,20 r/em® -25

25% 1,17 r/em® -15

PO3PAJI’)KEHA 1,14 r/em® -7,2

3.9 EJIEKTPUYHI 3°’€EJHAHHSA

e IlimKmIOYEeHHS ENEKTPUYHMX 3 €IHAaHb TEHEPATOPHOI yYCTAHOBKH Mae

BUKOHYBAaTH KBali(iKOBaHW Ta HABUECHUH MepcoHan. PekoMeHayeMo s X
poOIT CKOPUCTATUCS HAILIMMU aBTOPU30BAHUMU CITYKOAMHU.

Bei  enekTpuuHi  MIAKIIOYEHHS TOBUHHI OyTHM  BUKOHaHI
3aTBep/KEHUMH mpoekTamHu. [lif yac BUKOHAHHS €NEKTPUYHUX 3’ €IHAHb CIiI
JOTPUMYBATUCh MIXHAPOJHUX CTAHJIAPTIB 1 MPABUJL.

Pobouya Hampyra eHepreTHYHHX KaOemniB reHepaTOpHOI YCTaHOBKHM TOBHHHA
PO3paxoBYBaTUCS 3a MOBHUM CTPYMOM HaBaHTAKEHHS Ta (POPMOIO BIJBEICHHS.
CrtpymoBa npomnyckHa 37JaTHICTh Ka0eniB BKa3aHa y BIAMOBIIHIN TaOmHIIL.

JUIs MiAKITIOYEeHHST TeHepaTOPHOiI YCTAaHOBKH CIIiJ] BUKOPHUCTOBYBATH THYYKI
kaberi, BpaxoByrouu BiOpaiiito. Bukopucrtanns kademo tuny HO7 RN-F (axuii
CKJIQZAEThCS 3 MPOPE3UHEHUX THYUYKHUX MPOBITHUKIB) MITXOIUTH ISl HU3BKOT
Harpyru (Makcumym 1000 B). Slkmio mepegaBadbHUA IIUT PO3TAIIOBAHUMN
BIJJAJICHO, 1 CHCTEMa, MMOBIpPHO, JAOpOra, TOMY il CIiJi BUKOPUCTOBYBAaTH,
BCTAQHOBIIIOIOUM KJIIEMHY KOPOOKY Ha MOcepeInHi BCiel BiACTaH1, 1100 3poOuTH
CHUCTEMY OLIBII €KOHOMIYHOIO.

3rIIHO 3

e=173xIxLx(R+X)/100

€: maJ(iHHS HanpyTrH (BOJIBT)
I: Jliniinuii ctpym (Amrep)

L: noBxuna miii

R: Omip kabemnto (OM/km)
X: PeaktuBHuit omip kademto (OM/km)

[onepeunuit
nepetuH (MM?)

JlonycTuMa cuia crpymy kadesno Tuny 06/1 KV, NYY

Ha 3emmi

Ha nositpi 25°C

Ha nosiTpi 40°C

baratoxunpHui

BbaratoxunbHmit

baratoxunbamit

OHOXUIBHUAN

HO7RN-F

2,5

36

25

22

25

21

4

46

34

30

33

28

6

58

44

38

42

36

10

77

60

53

57

50

16

100

80

7

76

67

25

130

105

94

101

88

35

155

130

114

123

110

50

185

160

138

155

138

70

230

200

176

191

170

95

275

245

212

228

205

120

315

285

248

267

245

150

355

325

283

305

271
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185

400

370

322

347

310

240

465

435

400

Ta6auusa 3. Eneprernunuii kabeab MK peKOMEHJI0BAHUM I'€HEPATOPOM 1 MK
neperaBaibHUM IUTOM Ta/ab0 NIMTOM HaBaHTAKEHb.

PesepBrHa
TIOTY)XHICTh
(kBA)

MakcumMabHUI
CTpyM
HaBaHTAKCHHS
mipu 400 B (A)

Hecyua
3/IaTHICTh
CTpyMy 3a
TEeMIIepaTypu
40°C (A)

Jlst KoKHOL
¢aszu [1BX
130JISALI1 St
YVV
(NYY) 0,6/1
kB (MM?)

PesepsHa
MOTYXHICTh
(kBA)

MakcuManbHHI
CTpyM
HaBaHTAXEHHS
mpu 400 B (A)

Hecyua
37aTHICTh
CTpyMy 3a
TeMIlepaTypu
40°C (A)

JL71s1 KoXKHOT
¢azu [IBX
130JISI1Iis
YVV
(NYY)
0,6/1 xB
(vnr?)

10

14

25

2,5

358

517

534

2 X120

15

22

33

4

400

578

610

2 X150

22

32

42

6

412

595

610

2X 150

30

43

57

10

450

650

801

3X120

33

48

57

10

500

723

801

3X120

45

65

76

16

506

731

801

3 X120

66

95

123

35

550

795

915

3 X150

80

116

123

35

559

808

915

3 X150

88

127

135

50

630

910

1068

4 X120

94

136

155

50

700

1012

1068

4 X120

100

145

155

50

800

1156

1220

4 X150

110

159

191

70

900

1301

1335

5 X120

142

205

228

95

1125

1626

1735

5 X185

150

217

228

95

1385

2001

2000

5 X 240

167

241

267

120

1500

2168

2400

6 X 240

200

289

305

150

1656

2393

2440

8 X 150

250

361

382

2X70

1875

2710

2800

7 X 240

275

397

456

2 X95

2264

3272

3200

8 X 240

305

441

534

2 X120

Tadoauus 4. PexomeHnioBana tabmauiisg BUOOpY KabeIro BiMOBITHO IO TOTYXHOCTI

reHeparopa Mnpu TeMIeparypi HaBKOJUIIHBOTO cepenoBuiia 40°C

e [lepen BIIKITIOYEHHSM >XUBJICHHS HEOOX1THO BHU3HAYMTH HAMPSIMOK IOPSIKY

da3 y 3’€IHaHHAX IepeaaBajJbHOrO IIHUTA B
TIKJTFOYEHH].

ITicas

TOTO,

ICHYIOUOMY MEpPEKEBOMY
K TAKITIOYCHHS TepelaBaIbHOTO  IIUTA

3aBEpIIEHO, CIIJ IIe pa3 MEePeBIpUTH MOPSAOK a3 mepes mepeaadeto eHeprii
Ha HABAaHTA)XCHHS B YCTAHOBIII.
e [‘eHepaTOpHy YCTaHOBKY Ta TMpPHUCTPOi, SKi BOHA OyJe 3amycKaTH, IIUTH
YIPaBIiHHS Ta PO3MOJAUICHHS HEOOXiTHO O0O0OB’A3KOBO 3a3€MIIMTH TIEpe.
BBEJICHHSAM TEHEepaTopa B poOOOTYy eKciuryaTtamito. Hampyra 3asemieHHS €
€TAJIOHOM IS HANpyTHW CHCTeMH. HempaBuibHO BHKOHAaHE 3a3eMIICHHS
BUKJIMKA€ HETATUBHI HACIIKHA B pOOOTI MPUCTPOIB YIPABIIHHS Ta KOHTPOIIO.

VBAI'A! Hikonu He uxopucmogyime 2eHepamopHy YCMAaHoBKy 6e3 3a3eMIeHHS.

e 3aszemyeHHS mNpoBiAHUKIB: O3Havae 3’€HAHHS METAJIEBUX IPOBIIHUKIB 13

3emiero. I{e poouTsest ayis Toro, 1moo:
o 3abe3neuyuTu OanaHC HAMIPYTU CUCTEMHU 3a PaXyHOK 3a3€MJICHHSI.
O 3MEHIINUTH HEeOe3MeKY IS KUTTS JIFOJUHHU.
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o 3abe3neuutu ePeKTUBHY POOOTY €IEKTPOHHOTO KOHTpOJEpa Ta KOHTPOIbLHUX
IIPUCTPOIB.

o IloTeHuian HEUTpPaNbHOI TOUKH F€HEpPATOpa, B IKOCTI €TAJIOHY, HE 3MIHIOETHCS
Xa0TUYHO.

o Hanpyra wmix Oyap-sikoro (a3zor0 Ta 3eMJiel0 3a3BUYail HE TOBUHHA
NEepEeBUILYBATH (Pa3Hy HANPYTY CUCTEMHU.

e 3a3eMIICHHS] BAKOHY€ETHCS 3a3€MIIIOIOYHMM €JIEKTPOAOM a00 MIIaCTUHAMHU.

3.10. EJIEKTPO/ 3ABEMJIEHHSA

CraneBi CTPHXHI 3 MIJHUM MOKPUTTAM JJIsl TBEPAMX MOBEPXOHb 1 CYLLUIbHI MiJIHI
CTPWXKHI JUIsl 3BUYAWHUX TOBEPXOHb. 3a3eMJICHHSA 3a0e3MevyeThCcsi 3a0UBAHHIM
OJIHOr0 a00 KUIBKOX 3a3€MIIIOIOUYMX €JIEKTPOJIIB B 36MJIIO. SIK MpaBUIIO, TAKOMY TUITY
3a3eMJICHHS HAJA€ThCsl MepeBara B CHUCTEMax Maljioi MOTYXHOCTI abo y BUMAIKY
MOOLIBHUX T'€HEPATOPIB.

3.10.1. INTACTHHH 3A3EMJ/IEHHA

Oco0MBO BOHU BHKOPHUCTOBYIOTHCS B TEHEPATOPaX CTalliOHAPHOTO THIY. TaKuil BU
3a3¢MJICHHS BHWTOTOBJICHMM 3 OIIMHKOBAHUX MIAHUX IUTacTHH. /[ reHepaTopis
BEJIMKOI TOTY)XHOCTI PEKOMEHJIYEThCS BUKOPUCTOBYBATH OUIbIIE, HIK OJHY
IUTACTHHY 3a3eMJICHHs. BijcTaHh MK IUTaCTHHAMH Mae OyTh He MeHime 20 M Mix
TOYKAMHU 3a3€MJICHHS, 3pOOJICHUX JIJIsI PI3HUX IIUICH.

3.10.2. JIIHIA 3A3EMJ/IEHHA

MigHuii TIPOBITHUK BIAMOBITHOTO TEpPEPi3y BUKOPUCTOBYETHCS IJIs 3 €HAHHS B
3a3eMJIIOBAJILHOMY  eJieKTpoai. [IpoBiZHWMK 3a3eMJICHHS HEOOXITHO IPaBUILHO
migoMpaTH  BIATIOBIAHO JI0 CTaHAApPTIB 1 Hecydoi 3aaTtHocTi. 3'€IHaHHS
3a3eMJTIOBAJILHOTO TMPOBIIHUKA 13 3a3€MITIOIOYUM €JICKTPOJOM a00 IUIACTHHOI Mae
OyTH 3axuiieHe Bil MOXIuUBHX AcdekTiB. [IpaBuiabHE 3a3eMJICHHsS MMOBHMHHO MaTH
HU3BKUM €JICKTPUYHUN OITip B TOYIll 3a3eMJICHHS OJIMCKaBKH ab0 CTPyMYy BHTOKY.
Hatikpamuit omip 3a3emieHHs cTtaHOBUTH Bil 1 Om g0 5 Om. Omip Bume 20 Om
CTBOPUTH HeOe3meKy 1 pi3Huio noreHmianiB. [lotenmian nanpyru 15 MA Ta 50 B
CTBOPIOIOTH HEOE3MEKY IS 3/I0POB'S JTFOUHH.

3.10.3. KNIEMA 3A3EMJIEHHA

[TigkmrouaiiTe TiHIIO 3a3€MJICHHS /0 TOYKH, BU3HAYEHOI Ha KOPIyCi T€HEpaTOPHOI
YCTAaHOBKM. TakuM YHMHOM, BCi KOMIIOHEHTH TE€HEPATOPHOI YCTaHOBKHA OYAyTh
3a3eMJICHI.

VBAI'A! Hixonu He euxopucmosytime Hpucmpoi 06e3 3a3eMAeHHs Memane8o2o
Kopnycy.

3. ROOM DIMENSIONS FOR A GENERATOR. INSTALLATION

3.1. INTRODUCTION
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The location where the generator will be placed is the most important step of
installation to provide proper and safe operation of the generator set. Take the
precautions mentioned in the first section for a safe installation.

Install generator set in such places that it will not be directly exposed to
environmental conditions like a rain, snow, hail, sewage, excessive humidity,
direct sunlight, extremely low or high temperature.

Install generator set in such places that it will not be directly exposed to
abrasive materials and explosive materials, and places where exhaust smoke,
steam, oil vapor, dust, lint, threads discharging will be ensured.

Make sure that the entrance to the room is large enough to avoid any problems
when moving the generator in or out of the room if necessary.

Equip the generator room with enough lighting lamps and electrical outlets.

If the generator is installed outside, it should be placed in a canopy, container
or in a special shelter. Canopy may be chosen either soundproof or protective.
Sound-reflecting canopies can be used nearby residential areas to reduce
mechanical and exhaust noise from the engine and generator.

Do not install the generator set in places prescribed as dangerous.

Attach the fire extinguisher to an appropriate place of the generator set so that
it can be easily seen and used to fight the fire in a timely manner.

Figure 2

3.2. GROUND AND PLATFORM

No special concrete base is required. A level surface that capable to bear the
full weight of the generator will suffice.

Vacuum conical isolators being placed between the generator chassis and
ground reduce transferring to the ground by absorbing the vibrations caused by
the generator. They are always supplied with the generator. Before placing the
generator on the ground, install these vacuum isolators first.

It is recommended to raise the generator set above the ground in areas with wet
soil, that have the risk of flooding, or in areas such as heating boiler rooms.
The platform to be built for this purpose must comply to the generator
dimensions and be 300 mm higher than the surface. This will ensure a dry and
safe area for generator operation and maintenance.

The total weight and dimensions of the generator must be known to build a
concrete base (see the catalog specified for your generator model). The bearing
capacity of the concrete base must be strengthened with iron. Foundation depth
Is calculated according to the following formula.

W

" DxBaxlL

: Foundation Depth (m)
Total weight of generator set (kg)
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D  Density of concrete (kg/m?)
B Foundation width (m)
L Foundation length (m)

Note: The foundation width and length should be 300 mm more than the dimensions
of the generator itself

ATTENTION! Inappropriate or weak concrete base may cause unwanted vibrations.

If the generator is installed on the roof of the building, special attention should be
paid to vibration isolation. In such cases, we recommend using spring vibration
isolators. Please contact our company for more detailed information.

3.3. GENERATOR ROOM VENTILATION

e The basic principle is to remove (discharge) the hot air caused by the generator
sets with a radiator built into the engine at a minimum level and to provide
circulation by retracting the necessary ambient air.

e The generator set should be installed properly, taking into account the distance
between the generator set and the walls, as shown in the following figure 2.
The goal is to have cool air pulled in from the lowest level of the generator
room walls and fed to the radiator and then pulled out of the generator room.

Figure 3

e If the radiator is installed incorrectly, i.e. so close to the wall that some of the
hot air will hit the walls and flow back into the room and onto the radiator. It
must be moved away from the radiator by pushing it out with the engine fan.
This will result in an insufficient cooling and may cause overheating issues.
The outlet vent in the wall should have a free flow area approximately 25%
larger than the frontal area of the radiator matrix and have the same rectangular
shape.

e A ventilation duct made of sheet metal, airtight canvas or plastic should be
secured between the wall vent frame and the radiator with a flexible flange
connection. Flexible air duct is especially required if the generator is mounted
on the ground using vacuum isolators.

e Similarly, the side window of the radiator air intake should be 25% larger than
the surface area of the cooling radiator matrix and have the same rectangular
shape.

e For example: For the frontal area of the radiator matrix of 1.44 m?, the window
for the air outlet/intake should have an area of 1.80 m?; if a grille will be
installed, then the window must be increased to 2.25 m?.

e Air entrance and exit windows should generally be equipped with mesh grille,
shutters, noise-absorbing panels, or internal-external air ducts to fill the air
gaps. There are stationary (fixed) and moving shutters. Movable types may be
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automated the way to open automatically when the generator starts, and to
close when it stops. Moving shutters opening and closing manually are
acceptable in manual mode generator, but should never being used in
automatic generator set.

e The cooling air required for the alternator can be provided by ambient air
intake through the alternator's intake and outlet grilles. Thus, hot air generated
by both the engine and the generator, including room temperature, is retracted
by the fan and discharge into the atmosphere through the radiator and outlet
window.

e Despite the fact that it is better to arrange the air intake window in the lower
part of the wall, sometimes this may not be possible. In the case of ventilation
systems arrangement over the wall, some heat accumulates in the upper part of
the room due to the heat radiated from the engine and the environment.

e Thus, an internal heat increasing in the generator room is inevitable. Therefore,
the temperature of the intake air of the filter is controlled and the load either
decreases, or the nominal operating characteristics begin to be limited.

e |If the hot air outlet from the radiator cannot be discharged directly to the
outside, deflectors should be built in the air duct to discharge the heat into the
atmosphere.

Figure 4

Figure 5. Internal construction of the Figure 6. Incorrect internal duct
duct construction

e The primary function of the exhaust system is the emission of exhaust gases
entering the manifold from the engine and generator into the external
atmosphere with a controlled noise level.

e |f the outlet of the exhaust gases falls below a certain point and does not
present resistance to the exhaust gases of the engine, the engine will produce
optimal performance. Exhaust back pressure throughout the exhaust system
must not exceed the recommended level at the engine exhaust flange during
start-up.

e Excessive exhaust back pressure will cause complete instability of the engine
combustion chamber and the inner cylinder wall.

As a result, this will lead to a loss of engine power, high exhaust temperature and the
formation of carbon soot residues in the combustion chamber and exhaust pipes. The
formation of oil soot can damage the turbine of the supercharging. The oil soot
accumulates on turbine covers eventually turning into solid carbon deposits. Thus, it
results in issues by creating an imbalance of the centrifugal compressor turbine rotor
rotation.
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Installation of the exhaust system should be planned separately from the usual
installation. The main purpose should lie in the following:

Be sure that the back pressure of the entire system is below the maximum limit.
Be sure that the gas is vented through the shortest possible path with the
minimum number of elbow (curves/twists). If it's not only one elbow to be
used, the internal diameter of the elbow must be more than 50%.

Hang the outlet elbow of the exhaust pipe and the turbocharger so that the
supports bear their weight.

Take into account thermal expansion and contraction.

Provide the necessary flexibility by installing a compensator on the exhaust
vent of the engine.

Exhaust noise reducing.

A centrifugal compressor can only support light weight if the exhaust elbow is
connected directly to the turbo outlet and is not supported by the engine. This
means that the exhaust system must not lean on the elbow of the exhaust pipe.
The exhaust system can be supported from another acceptable point of the
generator set, depending on the conditions.

If the engine is mounted on anti-vibration isolators or a similar construction,
there will be lateral displacement when starting or stopping the engine on the
elbow-type flange of exhaust vent. The outlet flange can be assembled from the
side, if it is practical to make a flexible exhaust pipe.

If there is a possibility of shaking or moving back and forth between the engine
and the exhaust system, then perhaps the flexible connection should be
mounted at the closest point to the engine.

Thermal expansion will cause the exhaust pipe moving as well. The use of
stainless steel bellows (compensators) to dampen expansion is a method used
to mitigate the issues caused by expansion.

Figure 7

In fact, damper type bellows accept only deformations which are parallel to the
horizontal axis. Two separate short bellows are recommended to connect
between 250-400 mm apart on a straight exhaust pipe. Thus, the angular
displacement caused by the expansion will be reduced due to the absorption by
each bellows.

It is recommended to make thermal insulation of the exhaust system to reduce
heat spreading from the exhaust system to the generator room. Similarly, the
exhaust gases thermal insulation, which is necessary to be installed, will reduce
the engine noise level to a certain extent (Figure 7).

It is recommended to isolate the exhaust system for eliminating any negative
situation caused by fuel leakages due to a crack in the fuel line.

Floating clamps can be used in insulation made in places where there are pipe
flanges or flexible compensators. These floating clamps or pipe collet must be
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easily installed in a way that does not interfere the functioning of the flexible
exhaust pipe system.

ATTENTION! Never isolate exhaust manifolds and turbochargers. If they are
isolated, failure can occur due to inefficient operation of the motor and thermal
stress arisen in the parts.

Picture 1

e It is necessary to prevent the re-entry of exhaust gases through the engine air
suction system into the exhaust gas outlet system and into the engine fresh air
intake system. Exhaust gas recirculation reduces the amount of oxygen for
burning of the fuel entering the engine, and quickly blocks the air filter due to
the soot in the exhaust gases.

e It is advisable to install exhaust pipes so that they exit from the same wall
where the radiator is located. A rain cover (rooster) or a nozzle (device cut out
from below in the form of a dovetail) are used in horizontal mounting to
prevent dirt and water droplets condensing in the air from entering the exhaust
pipe. And the nozzle should be turned in a direction that is less important for
the noise pollution coefficient.

e Water droplets are formed in the exhaust pipe as a result of condensation due to
a long period of operation, enter the engine and can accumulate. Therefore a
water outlet system must be installed in order to protect the engine at the
lowest level of the pipeline. Otherwise, corrosion or hydraulic blockage may
occur in the engine.

e Water droplets are formed in the exhaust pipe as a result of condensation due to
a long period of operation, enter the engine and can accumulate. Therefore a
water outlet system must be installed in order to protect the engine at the
lowest level of the pipeline. Otherwise, corrosion or hydraulic lock may occur
in the engine.

e A simple drain orifice can be made at the lowest point, or the water can be
drained using a drainage tube or stored in a tank and then drained during
maintenance. This orifice or drain should be opened in an appropriate place so
that the exhaust does not flow back.

e A damping or expanding muffler usually reduces exhaust noise. The
effectiveness of the silencer obtained by installing the muffler, can be ensured
by avoiding its installation in the middle of the piping system. If possible, the
best place to mount the muffler is at a point 2/3 of the length of the pipeline.

3.6FUEL SYSTEM

ATTENTION! Take the safety precautions stated in section 1 in areas where fuel is
present.
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Generator engines require the use of modern fuel that is sufficiently clean and
delivered under high pressure for safe and proper operation. The fuel system
must constantly supply fuel to the engine. In the case of not using fuel in the
prescribed order, the following problems will inevitably arise: difficulty in
starting, poor combustion, soot in the injectors and combustion chambers, a
reduction the fuel system and filters lifetime, a reduction in the economic
lifetime of the engine and the cancellation of the engine warranty.

The GENE Generator company recommends using ASTM or 2.0 diesel fuel.
Viscosity recommended: 1.3 — 5.8.

Cetane Number: 40 above 0 °C; 45 below 0 °C

Sulfur Content: Shall not exceed 0.5 % volumetrically.

Water and Sediment: Shall not exceed 0.05 % volumetrically.

Density: 0.816 - 0.876 g/cma3.

Ash: Should not exceed 0.02% by volumetrically.

Acid Content: Shall not exceed 0.1 MgKOH at every 100 ml.

A high ash content (the amount of mineral residues in the fuel) causes
oxidation in the cylinders and the injector.

A low cetane number causes difficulties in the operation of the engine.

In the case of high sulfur content in the fuel, the sulfur residues are converted
to sulfuric acid during combustion, which creates a hazard and causes
excessive wear.

Inadequate viscosity causes excessive smoke combustion in the engine and
power reducing.

The fuel tank should be above the level of the engine injector, especially in
high output engines (800 kVA and above), which are fed from an external fuel
tank. If the fuel tank is installed above the level of the injector, the necessary
measures must be taken to prevent fuel leakage when the engine is not running.
The high temperature fuel returning from the injector bypass pipe must be
cooled to a temperature not exceeding 55 °C before returning to the expendable
fuel tank. The pipe of the fuel supply system must have a sufficient diameter to
ensure proper fuel consumption by the engine. The diameter of the fuel bypass
pipe must be smaller than the diameter of the fuel supply pipe.

Avoid the use of plastic and other inappropriate materials, including galvanized
pipes and fittings, in the generator fuel system pipelines.

When selecting the dimensions of fuel pipelines, the pressure drop in filters,
installation elements and valves should be taken into account. Fuel lines must
be connected to pipes with flexible fuel hoses. Otherwise, if the pipelines are
connected directly, cracks and leaks may occur in the pipes due to the vibration
of the generator. Do not run fuel pipes from places where there are hot water
pipes, electrical cables, and keep them away from the exhaust system.

Insulate fuel pipes with the weather conditions in mind. In some cases, the
external fuel tank can be buried so that it is below the soil freezing rate. In this
way, the fuel can be prevented from freezing.
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e Never use materials such as Teflon tape in the fuel line pipes and during the
parts installation. These tapes can cause pumps and injectors blockages by
entering the engine's fuel system.

ATTENTION! Never connect the fuel return pipeline to the fuel supply pipeline.
Always make sure that the fuel return pipeline goes back into the fuel tank.

e An automatic filling system is implemented as an option. Automatic fueling
can be done using a magnetic electronic float level system in the expendable
fuel tank, as well as gear electric or hand pumps to provide fuel transfer. Please
contact your sales representative for more details.

Recommendations regarding the fuel lines according to the generator power ranges
Back-up power of Maximum length | Maximum vertical | Maximum number Recommended
the generator of the fuel line (m) height (m) of fittings pipe diameter, mm
(kVA) components (m) (inches)
40-700 6 1 25,4 (1)
800-1385 6 1 6 38 (1 %)
1401-2264 6 1 6 50,8 (2”)

3.6 LUBRICATION SYSTEM

e The diesel engine lubrication system is one of the most important components
of the generator set. Choosing the right oil, oil change intervals and filters will
improve performance and therefore extend engine lifetime.

e The American Petroleum Institute (API), the American Society for Testing and
Materials (ASTM), and the Society of Automotive Engineers (SAE) have
jointly developed a system of classification and performance categories for
lubricants.

o If the temperature of the working environment of the engines is above -15 °C, a
15W/40 oil must be used and it meets the minimum characteristics of APl CG—
14,

e |If the sulfur content of the oil is less than 0.2%, the engine oil should be
changed every 500 hours of operation. Oils containing more sulfur than the
specified percentage ratio reduce the oil change interval. When using API CF,
CF-4, CG-4 oils, the oil change interval should not exceed 200 hours. When
using VDS, VDS-2, ACEA, E3, oil change periods increase to 400 hours.

e The oil level in engines that are in use must be checked at certain periods.

ENGINE OIL BRANDS ACCORDING TO THE SOCIETY OF
AUTOMOTIVE ENGINEERS (SAE)

Table 2. Table of the oil to be used according to ambient temperature
3.7_REFRIGERANTS (COOLANTYS)

3.7.1. Mixture of coolant
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The appropriate ratio of water to antifreeze (ethylene glycol) approved for use
in diesel engines is 50% glycol and 50% pure soft water. Antifreeze must have
ASTM D5345 or ASTM D4985 properties. The freezing point of the antifreeze
mixture with a ratio 50:50 is -35 °C. The degree of protection (against
freezing) of antifreeze used in polar conditions and consisting of 60% ethylene
glycol and 40% soft pure water is -40 °C.

The degree of protection of antifreeze consisting of propylene glycol as an
alternative chemical substance, when mixed with water at a ratio of 50%, is -29
°C.

ATTENTION! Mixtures containing menthol are not suitable.

If antifreeze is not available and the ambient temperature will not drop below
+10 °C, a 1-liter corrosion inhibitor (anti-corrosion additive) in the proportion
of 1% (0.5 liters) can be used mixing with clean soft water. For example, the
mixture can be obtained by mixing 50 liters of water with half (0.5) liter of
inhibitor. This substance should be used in accordance with the manufacturer's
written instructions.

3.7.2. Water quality

Pure soft water means deionized water, distilled water, rainwater, or spring
water that comply the following characteristics.

Chlorine: 40mg/litre maximum, Sulphates: 100mg/litre maximum, Total
Hardness: 170mg/litre maximum, Total Solids: 340mg/litre maximum and PH
5.5109.0.

If soft water is not used, the engine may overheat due to the formation of hard
deposits in the cooling system. This issue is especially important for those
engines to which the water is often added.

ATTENTION! Unapproved products can cause serious problems in the cooling
system. If the ratio of corrosion inhibitor to be added to the cooling system is
insufficient, it will cause erosion (wear) and corrosion in the cooling system.

3.8_RECHARGEABLE BATTERIES
e The primary function of a battery in a generator set is to provide the electrical

current required for the starter motor during first operation and to provide the
power required in the case when the power demand is not provided by the
charger generator. Also it protects the D.C. electrical system by regulating the
voltage in the generator system.

CHARGE LEVEL DENSITY VOLTAGE (D.S.)
100% 1.28 12.72
75% 1.24 12.45
50% 1.20 12.24
25% 1.17 12.06
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DISCHARGED 1.14 11.89

The battery must be charged when the battery voltage drops to 12.45 V.

The charging process should be equal to one twentieth (1/20) of the battery
capacity. Up to one twenty-five (1/25) is allowed for a capacity of 135 A/hr or
higher. Charging with a large power reduces the battery lifetime. For this
reason, a low current and a long charging period should be preferred. It will be
beneficial to avoid, as much as possible, high-current boost charging for a short
period of time.

Mains battery charger regulators provide constant battery charge in automatic
generator systems.

The effectiveness of partially charged batteries for starting the engine is hardly
feasible in very low temperatures. Because the power that must be consumed
for motor drive also increases in cold weather. Partially charged batteries face
another danger, especially in winter. The specific density of the electrolyte
during discharge will decreasing and approaching the freezing point of water.
This will increase the risk of electrolyte freezing.

BATTERY CHARGE LEVEL ELECTROLYTE DENSITY (27C) FREEZING POINT (°C)
100% 1,28 r/em® -70
5% 1,24 r/cm® -45
50% 1,20 r/em® -25
25% 1,17 r/em® -15
DISCHARGED 1,14 r/em® -7.2

3.9_ ELECTRICAL CONNECTIONS

Electrical connections of the generator set must be made by qualified and
trained technicians. We recommend using our authorized services for these
works.

All electrical connections must be done in compliance with approved projects.
International standards and regulations should be followed when making
electrical connections.

The operating voltage of the power cables of the generating set must be
calculated based on the full load current and the tap form.

The current carrying capacity of the cables is indicated in the corresponding
table.

Flexible cables should be used, with vibration taking into account, to connect
the generator set. The use of HO7 RN-F type cable (consisting of rubberized
flexible conductors) is suitable for low voltage (maximum 1000 V). If the
transfer panel is located remotely, this system is likely to be expensive. Thus, it
shall be used by mounting the terminal box in the middle of the entire distance
to make the system more economical.

e=173xIxLx(R+X)/100
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e: voltage drop (volts)
I: Line current (Amps)

L: line length

R: Cable resistance (Ohm/km)
X: Reactive cable resistance (Ohm/km)

Cross-section Permissible amperage of 06/1 kV, NYY type cable
(mm2) On the ground 25°C in the air 40°C in the air
Stranded cable Stranded cable Stranded cable Solid cable HO7RN-F
2.5 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 100 80 7 76 67
25 130 105 94 101 88
35 155 130 114 123 110
50 185 160 138 155 138
70 230 200 176 191 170
95 275 245 212 228 205
120 315 285 248 267 245
150 355 325 283 305 271
185 400 370 322 347 310
240 465 435 400 - -

Table 3. Power cable between the recommended generator and between the transfer
panel and/or load panel.

Back-up Maximum load | Current For each Back-up Maximum Current For each
power current at 400 carrying phase PVC power load current | carrying phase PVC
(kVA) V (A) capacity ata | insulation (kVA) at 400 V capacity ata | insulation
temperature | YVV (A) temperature | YVV
of 40°C (A) | (NYY)0.6/1 of 40°C (A) | (NYY)
kV (mm?) 0.6/1 kV
(mm?)

10 14 25 25 358 517 534 2X 120
15 22 88 4 400 578 610 2 X 150
22 32 42 6 412 595 610 2 X 150
30 43 57 10 450 650 801 3X 120
33 48 57 10 500 723 801 3X 120
45 65 76 16 506 731 801 3X 120
66 95 123 35 550 795 915 3 X 150
80 116 123 35 559 808 915 3 X 150
88 127 135 50 630 910 1068 4 X120
94 136 155 50 700 1012 1068 4 X120
100 145 155 50 800 1156 1220 4 X 150
110 159 191 70 900 1301 1335 5X 120
142 205 228 95 1125 1626 1735 5X 185
150 217 228 95 1385 2001 2000 5 X 240
167 241 267 120 1500 2168 2400 6 X 240
200 289 305 150 1656 2393 2440 8 X 150
250 361 382 2X70 1875 2710 2800 7 X 240
275 397 456 2X95 2264 3272 3200 8 X 240
305 441 534 2 X120

Table 4. Recommended cable selection table according to the power of the generator
at an ambient temperature of 40°C
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e It is necessary to determine the direction of the phase sequence in the
connections of the transfer panel in the existing network connection before
disconnecting the power supply. When the transfer panel connection is
complete, the phase sequence should be rechecked before power is transferred
to the load in the set.

e The generator set and the devices it will start, the control and distribution
panels must be grounded before the generator commissioning. The ground
voltage is the reference for the system voltage. Incorrectly performed
grounding causes negative consequences in the operation of management and
control devices.

ATTENTION! Never operate an ungrounded generator set.

Conductors grounding: Means the connection of metallic conductors to the
ground. This is done in order to:

Ensure system voltage balance due to grounding.

Reduce the danger to human life.

Ensure efficient operation of the electronic controller and control devices.

The potential of the neutral point of the generator, as a reference, does not
change chaotically.

The voltage between any phase and the ground should not normally exceed the
phase voltage of the system.

e Grounding is performed with the help of electrode or plates.

O O O O

O

3.10. GROUNDING ELECTRODE

Copper-coated steel rods for hard surfaces and solid copper rods for normal surfaces.
Grounding is provided by hammering one or more grounding electrodes into the
ground. As a rule, this type of grounding is preferred in low power systems or in the
case of mobile generators.

3.10.1. GROUNDING PLATES

They are especially used in stationary generators. This type of grounding is made of
galvanized copper plates. It is recommended to use more than one grounding plate for
high power generators. The distance between the plates should be at least 20 m
between the grounding points made for different purposes.

3.10.2. GROUNDING LINE

A copper conductor of the appropriate section is used for connection in the grounding
electrode. The grounding conductor must be correctly selected according to standards
and bearing capacity. The connection of the grounding conductor with the grounding
electrode or plate must be protected from possible defects. Proper grounding should
have a low electrical resistance at the lightning or leakage current grounding point.
The best grounding resistance is between 1 Ohm and 5 Ohms. A resistance above 20
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Ohms will create a hazard and a potential difference. Voltage potential of 15 mA and
50 V is dangerous for human health.

3.10.3. GROUNDING TERMINAL
Connect the grounding line to the point marked on the generator body. Thus, all
components of the generator set will be grounded.

ATTENTION! Never use devices without grounding the metal body.

4.

o

CUCTEMMU YIIPABJIIHHSA

4.1. TEPEJABAJIBHI HLIUTHU

Cuctemu mnepenadi (po3MOAUICHHS) TEpeNalTh MOTYXHICTb Mepexi abo
reHeparopa J0 HaBaHTaXeHb 1 3a0e3medyroTh ix Komytauioo. Komytaris
peanizye mnepenaudy, 3a BUIMOBIIHUX OOCTaBWH, MIJISXOM TEPEBIPKU eHeprii
Mepexi Ta reHepatopa. Cumcrema mepenadi BUKOHaHa 3a jomoMorow ATS
(aBTOMaTUYHOTO TIepeMUKada) HOBOTO TTOKOJIIHHS.

Jliama3oH TIOTY)XHOCTI TepelaBaIbHUX IIUTIB TOBUHEH JIOPIBHIOBATH
MIHIMAJbHIA TOTYKHOCTI T€HepaTropa BIAMOBIAHO 10 TOTYKHOCTI, IO
MOJIa€ThCSL TeHepaTopoM. [IpuKkiian TUMOBOTO MIAKIIOYEHHS IMepeaaBaibHOTO
IMTa HaBeJeHO HWxk4e. HaBaHTaXeHHS, 10 KUBJISATHCSA Bl TeHEpaTtopa Ha
nepeaaBaJIbHOMY ITUTI, KIAaCU(IKYIOThCS K aBapiiiHi Ta HeaBapiiiHi. B geskux
BUIIAJIKAaX HABAaHTAKCHHS HE TOJUISIOTHCS Ha aBapiiiHi Ta HeaBapiHI B
nepenaBaibHUX MIMTaX, a HaBaHTaXEHHS OAWH JO OJHOTO BUKOHYETBHCS Y
BUIAJKY >KUBJICHHS BiJ] MEPEXKi, & YACTKOBE HABAHTAXXEHHS BUKOHYETHCS MPU
KUBJICHH1 BiJ reHepaTtopa. B Takux BuUIagkaXx KOHTAKTOp abo OJOYHUI
ABTOMATUYHUM BUMHUKAY, SKUH BUKOPUCTOBYETHCS Ha TEPEIaBAIbLHOMY
IIUTKY, CJIiJT BUOMPATH BIAMOBIIHO JI0 MOTYXHOCTI KOMYyTaTopa, OCKLIbKHU
MOTY)KHICTh MEPEX1 MEePEBUIIYE TTOTYKHICTh T€HEpaTOpa.

MauwHok 8

Sxmo mepekitoueHHs (Tepenada) 3MIHCHIOEThCS HA TEHEpaTopi, HEOOXITHO
IPOKJIACTH 2  OAWHHUII CHEPreTHYHHMX KabeaiB SK  MEpPekKeBHH 1
HaBaHTAXyBAIBHHM KaOeli Bil aDOHEHTCHKOTO IIUTA.

SIKIo MepeKIIoYeHHS 3MIHCHIOEThCS HA MIUTKY 30BHINIHBOTO THUITY, 3BEPHITH
yBary Ha HACTYITHI HIOAHCH:

Po3ramoByiite mnepenaBaibHUN WIUT SKOMOra OJIM>KY€ 10 PO3MOAUIBHOTO
IUTA.

Micrie, ne Oyme pO3MIIEHO TiepenaBaibHUA [IUT, TOBUHHE J00pe
MPOBITPIOBATUCS, OYTH YHCTUM 1 CYXHUM, BUIbHUM BiJl BOJU Ta BOJIOTH.
3abe3meuTe JOCTATHIO IJIONLY JiJisi pOOIT HABKOJIO MEPeaaBaIbHOIO IIUTA.
Hikxonu He k1aAiTh CTOPOHHI IPEAMETH Ha NepeaaBalibHi HIUTH.

[lepen nepenaBagbHUM Ta PO3MNOALIFYUM IIUTOM HEOOX1AHO MOKJIACTU PE3UHY,
JIHOJIEYM Ta MOJ10H1 MaTepiayin, 110 3a0e3Ne4YyI0Th 130JIA1I11O0.
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BukopucroByiiTe Takuil mNONEpeyHUN NEpEeTUH Kabento, SKUM BIANOBIAAE
MOTYXHOCTI reHepaTopa Ta Mepexi (AuB. miAMyHKT 4.10).

[Tin’eqnaiite KOHTpOIBHUN Kabenb 8 X 2,5 MM? Mk NiepeiaBaIbHUM IIUTOM Ta
IIMTOM YNpaBIIHHA JJi1 KEpyBaHHS AaBTOMAaTUYHMMHM BHMHKayaMu, SKI
BUKOPUCTOBYIOTHCS B MEepeAaBaIbHOMY IIMTI, 1 711 €TAJIOHHOT HAPYTH.
3aBX/]1M 3a3eMJIIOMTE MepeaaBaIbHUM IUT.

4.2. INIUTKU YIIPABJIIHHSA

Bonu kepyroTh mnporecamMu poOOTH TE€HEPAaTOPHOI YCTaHOBKH, IMEPEBIPKOIO
JBUTYHIB 1 TEHEpaTopiB 3MIHHOTO CTPyMy Ta 3YIHUHKOI TI'€HEepaTOpPHOi
YCTAaHOBKH y BUMAJIKy aBapiiHOI cUTHaTI3aLii.

[cHyl0Th aBTOMATHYHI Ta py4H1 IIUTH yOpaBiiHHS. Bel mpouecu ynpaBiiHHS
reHEPaTOPHOIO YCTaHOBKOIO 3MIIHCHIOIOTHCSA 3a J0IIOMOTIO0
MIKPOIIPOLIECOPHUX €JIEKTPOHHUX TMaHEJIeH YINpaBiiHHA, PO3TAlllOBAaHUX Ha
NEPEIHIX ABEpUATaX MaHesl ypaBIiHHS.

4.2.1. ABTOMATHYHI IIIUTKH YIIPABJIIHHA

BoHU BHKOPHUCTOBYIOTBCS JUUIS aBTOMATHYHOTO IEPEKIIOYCHHS TeHepaTOPHOT
YCTAaHOBKM Ta Mepeki. BoHM Oe3nepepBHO KOHTPOJIIOIOTH SHEPTil0 MEpexi
yepe3 IMaHedh yhpaBiliHHA. * BOHM BHMHKAaIOTh MEpPEXKy Ta BMHKAIOThH
TeHEepaTOPHY YCTAaHOBKY y BHUIAJIKY BIIKJIFOUEHHS MEepexki a00 BHXOy MEpexi
3a MeXl BCTAaHOBJIEHI MapaMeTpu (MEPEBUINYIOTh BCTAaHOBJEHI Mexi abo
OIyCKAIOThCS HIDKYE BCTAHOBJIICGHUX MeEX), ab0 y BHUMAAKY BiIKITIOYCHHS
npuHaiiMH1 ofHiel (pa3u. BoHM 3aBXIU KOHTPOIIOIOTH POOOTY TeHepaTopHOi
YCTaHOBKHU Ta BXKHUBAIOTh HEOOXITHUX 3aX0[[iB Y BUIAJIKY aBapiiHOTO CUTHAIY
BIJIMOBIIHO JI0 BKJIMBOCTI TaKOTO CHUTHaNy. BOHM 3HAXOIAThCS B PEKUMI
OYIKYBaHHsI J10 HACTYITHOTO BiIKJIIOUEHHS MEPEKi, Mepelaloui HaBaHTAKCHHS
Ha MEPEXKY y BUNAAKY, SIKIO CHEPris 3 MEPEKi MOBEPTAEThCS Ha3al 1 JocCsATae
BCTAaHOBJICHUX MEX IMapamMeTpiB.

4.3. EKCIITYATAIISI TEHEPATOPHOI YCTAHOBKHU

[IpoBeniTh OcTaTOYHY 3arajibHy MEPEeBIPKY reHEPaTOPHOI YCTAHOBKH, sika Oyiia
3i0paHa 3 JOTPUMaAHHSM 3aXO0[1B O€3MEKH, 3a3HAUCHUX B TIOTIEPEIHIX PO3/iIax.
[lepeBipTe piBeHbh MOTOPHOT'O Maciia Ta OXOJIOKYBaJIbHO1 P1IUHU.

3aMmoBHITH MAJIMBHUM 0aK, TOTPUMYIOUUCH 3aXO0/I1B O€3IEKH, BKA3aHUX BHUIIIE.
[lepeBipTe 3apsa akymynstopa. s oTpuMaHHS 1OAaTKOBOI iHGOpMaIlii JuB.
PO3MLI PO TeXHIYHE OOCITYTrOBYBaHHS.

3a nmotpedu 3a0epiTh yCi 30BHILIHI TPEAMETH HABKOJIO TE€HEPATOpPa, SIKILO Taki
€.

Bumknite (OFF) 3ano6ixuukn (0) Ha MIUTKY.

Sk1110 Ha JIiH1T HABaHTAXKEHHS € MepeMuKay, nepeeairs Horo (0) B MoJ0KEeHHS
BUKIJL(OFF).

BunycTtiTh TOBITpPS 3 MaJMBHOI CHUCTEMH 3a JOMOMOIOI0 PYYHOTO HACOCY
MPOKAYKHU TAJIMBA, PO3TAIIOBAHOTO HA JABUTYHI. [|sl OTpuMaHHS DOJATKOBOi
1H(pOopMallii AUB. PO3ALI PO TEXHIYHE 0OCIYTrOBYBaHHS.
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o CrnoyaTky npueaHaiTe MWIIOCOBUM (+), a TOTIM MIHYCOBUH (-) MPOBiJ A0 KIIEM
aKyMyJiaTopa.

o IloBepniTh 3anobixxHuku 3 osioxkeHHst OFF B monoxenns OPEN (1).

O Ko KHONKY aBapiiHOI 3yNMHKM HATHUCHYTO 3 aBaplMHUX NOpU4YUH abo
OpUYUH O€3MEKH, BIAKPUITE 1i, IOBEPHYBILIX IPABOPYY.

o B npoMy BUNajKy naHed b YIpaBIiHHA OyJi€ MiJ HAaIPYrolo.

o 3amycTiTh renepaTop, HaTucHyBIIHM KHONKY AUTO a6o RUN.

o IlepeBipre Hampyry 1 4YacToTy reHepaTopa. BuxiigHa Hampyra NOBUHHA
ctanoBuTH 400 BonbT, a yacrora noBuHHa Oytu 50 ' Mk dazamu. (Sxmio
reHepaToOpHa YCTAHOBKA YIPABISIETHCS MEXaHIYHUM PEryJIsTOpOM, yacToTa [l
mae Oyt 51,5-52 I'r) .

o Ilicns 3amycky ABUTYHA INEpeBIpTE TUCK MOTOPHOIO Macia Ta TeMIEparypy
OXOJIOXKYBaJIbHOT P1JIUHU.

o IlepeBipTe mopsaok ¢a3, MOKU FEeHEPATOP KUBUTH CUCTEMY. SIKIIO BiH HE B
OJIHOMY HAaNpsAMKY 3 MeEpexero, MOMiHANWTe 1B1 (a3u reHeparopa, 1100
BCTAHOBUTHU MOPSJOK 1 MEpeKOHAMTeCs, M0 BOHU 3HAXOISATHCA B TOMY XK
HaIIPsSMKY, 110 U MEpexa.

o IlepeBipTe ABUTYH Ha MpEIMET BUTOKY Maciia, OXOJIOJKYBaJbHOI PIIMHU Ta
najuBa.

o 3ynuHiTH reHeparop, HatucHyBumM kHomkKy OFF Ha maneni ynpaBimiHHS B
aBTOMaTUYHUX MOJEIISX.

o Skmo Bam moTpiOHa mojmaTkoBa iHQopMarllis MpPo TaHEIb YHPaBIiHHA YU
IporpaMyBaHHs T'€HEPaTOPHOi yCTaHOBKHU, Oynb JlacKa, BIABIAAWTE Hall BeO-
caiiT abo 3BEpHITHCS 10 TOPTOBOTO MPEACTABHUKA.

4. CONTROL SYSTEMS

4.1. TRANSFER PANELS

e Transfer (distribution) systems are used for transferring the mains or generator
power to the loads and for providing their switching. Switching implements the
transfer, under appropriate circumstances, by checking the mains and generator
energy. The transfer system is made with the help of a new generation ATS
(Auto Transfer Switch).

e The power range of the transfer panels must be equal to the minimum power of
the generator according to the power supplied by the generator. An example of
a typical transfer panel connection is shown below. Loads supplied by the
generator at the transfer panel are classified as emergency and non-emergency.
In some cases, the loads are not divided into emergency and non-emergency in
the transfer panels. The one-to-one load is carried out in the case of mains
supply, while the partial load is carried out in the case of generator supply. In
such cases, the contactor or circuit breaker (blocky) used on the transfer panel
should be selected according to the switch capacity, since the mains capacity
exceeds the generator capacity.
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Figure 8

It is necessary to lay 2 units of power cables - mains and load cables - from the
subscriber panel, if the switching (transfer) is carried out on the generator.

If switching is carried out on an external type panel, pay attention to the
following nuances:

Place the transfer panel as close as possible to the distribution panel.

The transfer panel must be placed at the well ventilated, clean and dry, free
from water and moisture space.

Provide sufficient working area around the transfer panel.

Never place extraneous objects on the transfer panel.

Rubber, linoleum and similar insulating materials must be placed in front of the
transfer and distribution panel.

Use a cross-section of the cable that complies to the power of the generator and
the mains (see subsection 4.10).

Connect an 8 X 2.5mm? control cable between the transfer panel and the
control panel to govern the circuit breakers used in the transfer panel and for
the reference voltage.

Always ground the transfer panel.

4.2. CONTROL PANELS

They govern the generator set operation processes, check the engines and
alternators and stop the generator set in the event of an emergency alarm.

There are automatic and manual control panels. All control processes of the
generator set are carried out with the help of microprocessor electronic control
panels located on the front door of the control panel.

4.2.1. AUTOMATIC CONTROL PANELS

They are used for automatic switching of the generating set and the mains.
They continuously monitor the power of the mains through the control panel. *
They turn off the mains and turn on the generator set in the event of a mains
outage or the mains going beyond the set parameters (exceeding the set limits
or falling below the set limits), or in the case of at least one phase
disconnection. They always monitor the operation of the generating set and
take necessary measures in the case of an emergency signal according to the
importance of the signal. They are in standby mode until the next mains
outage, transferring the load to the mains in case the energy from the mains
returns and reaches the set parameter limits.

4.3. OPERATION OF THE GENERATING SET

Carry out a final general inspection of the generator set, which has been
assembled in compliance with the precautions stated in the previous sections.
Inspect the engine oil and coolant levels.

Fill the fuel tank following the safety precautions stated above.
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Check the battery charge. Please see the maintenance section for additional
information.

If necessary, remove all the foreign materials (if available) around the
generator.

Turn (OFF) the fuses (0) on the panel.

If there is a switch on the load line, turn it (0) to OFF position.

Bleed the air out from the fuel system by using the manual fuel transfer pump
located on the engine. Please see the maintenance section for additional
information.

First connect the positive (+) and then the negative (-) wire to the battery
terminals.

Switch the fuses from OFF position to OPEN position (1).

If the emergency stop button is pressed for emergency or safety reasons, open
it by turning it to the right.

In this case, the control panel will be under the voltage.

Start the generator by pressing the AUTO or RUN button.

Check the voltage and frequency of the generator. The output voltage should
be 400 Volts and the frequency should be 50 Hz between phases. (If the
generator set is controlled by a mechanical regulator, the Hz frequency should
be 51.5-52 Hz).

After starting the engine, check the engine oil pressure and coolant
temperature.

Check the phase sequence while the generator is powering the system. If it is
not in the same direction as the mains, swap the two phases of the generator to
set the sequence. Make sure they are in the same direction as the mains.

Check the engine for oil, coolant and fuel leaks.

Stop the generator by pressing the OFF button on the control panel in
automatic models.

Please visit our website or contact your sales representative if you need
additional information about the control panel or programming of the generator
set.

5. TEXHIYHE OBCJIYTI'OBYBAHHSA

B mpomy po3aini ommcaHe 3araibHE TEXHIYHE OOCIYrOBYBaHHS TeHEpaTopa.
bynp macka, mepernsiHbTe MOCIOHUKHU 3 €KCIUTyaTallii IBUTyHa Ta T€HepaTopa,
0 TIOCTAYalOThCSl Pa30OM 3 TEHEPATOPHOK YCTAHOBKOK, MO0 OTpUMaTH
JOKJIaIHINTY 1H(OpMAIlit0 TPO TeXHIYHE 0OCITYTrOBYBaHHS B 3B’SI3KY 3 THUM, IIIO
KOXEH JIBUTYH Ma€ CBOi OCOOJIMBOCTI.

3aBKAM JIOpyYalTe YIMOBHOBWXKEHHMM 0co0aM ab0 aBTOPH30BAaHHM CIIyXKOam
o0CIyroByBaHHSI Balloi T€HEPATOPHOI YCTAHOBKU. 3ayBa)kTe, IO TapaHTis
Oyne HEemiMCHOI y BHUIAIKy OOCITyrOBYBaHHS, PEMOHTY Ta HaJlallITyBaHHS,
311 ICHEHOTO HEABTOPU30BAHUMHU CIIY>KOaMU 4r 0COOaMHU.

[Ipu oOcmyroByBaHHI Ta PEMOHTI 3aBXIH BHUKOPUCTOBYHTE OpHUTIHAJbHI
3anacHi yacTuHU. Hikonu He BUKOPHUCTOBYITE HEOPUTIHAIBHI 3alT4YacCTUHU a00
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3amyacTuHu, He cxBajeHl komnaHilo « GENE» B nucsmoBiil popmi. * ["apanTis
Ha TEHEpaTOpHY YCTAHOBKY OyJe HEMIMCHOIO BHACHIJOK MONIKOKEHb,
COPUYMHEHUX  BUKOPUCTAaHHSAM  HEOPUTIHAJIBHUX  JeTajell mig  yac
00CITyrOByBaHHS YU PEMOHTY.

[lin yac BHUKOHAaHHA TEXHIYHOTO OOCIYrOBYBaHHS JOTPUMYWTECHh 3aXOJ1B
Oe3MeKH, 3a3HaUCHNX B MOMEPETHIX PO3ALIaX.

5.1, INOAEHHE OBCJIYIT'OBYBAHHS

[lepeBipTe KUIBKICTh OXOJIOJKYIOUOi PIAMHM B pajiatopi. 3a HEOOXITHOCTI
nonuiTe. 3alMBaiiTe pIIMHY B paaiaTop HE J0 CaMoro Bepxy, a Kpaile
3anuBaiiTe 10 piBHA 2-2,5 cM HUXK4YEe BepxHboro Oauka. OOOB’SA3KOBO
HEOOXIIHO 3aJMILIATH MiCle JJii PO3LUIMPEHHS] OXOJIOJKYBAaJIbHOI PIAMHHU B
paxiatopi. AHTH(QpPHU3 HEOOXIAHO HE 3a0yTH MEPEBIPUTH Mepe] MOYaTKOM
XOJIOIIB 1, 32 HEOOXITHOCTI, JOJIUTH.

[lepeBipTe piBeHb Macia 3a JOMOMOTOI0 MacysHOro urymna. PiBeHb macina
NOBMHEH OyTHM MDK JBOMa MITKaMU Ha UIymi. KO BiH HIDKYMK 3a
HOpMaJIbHUM PiBEHb, TOJUNUTE MACIIO TIET %K MapKH 1 B'SI3KOCT1 B ABUTYH. Yepes
15 xBuJIMH 3HOBY TmepeBipTe piBeHb Macia. * IlepeBipre THCK Macna 3a
IHAMKATOPOM Ha LIUTKY IiCIIs 3almycKy ABUTYHA. [laHenb ynpaBiiHHA BUJACTh
HomnepekeHHs: ab0 CUTHal NpO 3YNHHKY, SKIIO THUCK Macia Oyne Hux4de
PEKOMEHIOBAaHOI'0 BHUPOOHUKOM TI'PAaHUYHOI'O TUCKY. THCK HE NMOBUHEH OyTH
HIDKYE PEKOMEH/I0BAaHOTO 3HAYEHHS.

[lepeBipTe piBeHb magWBa B TMaJWBHOMY 0aky, Im00 3amoOirTa #oro
OIYCKaHHIO HMKYE PIBHS, 110 MOXE CIIPUUUHUTH IPOOJIEMHU 3 HaXOAKEHHIM
HOBITPS B NAJIUBHY CUCTEMY.

BizyanpHO mepeBipTe HasBHICTh BUTOKIB MacJja, MajuBa Ta BOJIH.

5.2. NMEPIIE TEXHIYHE OBCJYI'OBYBAHHSI

Macno, maciassHui QUIBTp 1 ManuBHI (GUIBTPU 3aMiHIOIOTH yepe3 mepmux 50
rogfuH pob6otu abo B KIHII MEPIIOr0  IOYATKOBOTO  TEXHIYHOTO
oOcnyroByBaHHs. [lepeBipTe MOBITpSHUN (DITBTP, OYHCTITH 1 3aMIHITh, SKIIO
HeoOximaHo. [lepeBipre BCl enekTpoHHI migkimtoueHHs. [lepeBipre nBUryH Ha
IpeIMeT BUTOKY Macliia, MajduBa Ta OXOJOKyBalbHOI pimmuau. [lepeiprte
XOMYTH IIJIAHTIB 1 PpEMEH1 B CUCTEM1 OXOJIOIKEHHSI.

5.3. IIOMICAYHE ABO CTOI'OAUHHE («100-TOAUHHEY)
TEXHIYHE OBCJIYT'OBYBAHHSA

[ToBTOPiTH BCi TpONEAYpH MIOJEHHOTO abo0 §-TOAWHHOTO TEXHIYHOTO

00CITyrOBYBaHHSI.

[lepeBipTe akymynsiTOpHY OaTtapero.

BaxnuBa mnpumitka: B akymynaTtopi BHKOPHUCTOBYETHCS JIMINE YHUCTA

TYMCTHIIbOBAaHA Boja. Hikonum He BUKOPUCTOBYWTE KuCIy Boay. Boay crin

HaJMBaTH He OUIbllle HK Ha 1 cM BUIIE IUIACTUH akyMmyisitopa. Hikomu He

JOJIUBANTE 710 BEPXY FOPJIOBUHU €JIeMEeHTa OaTaper.
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5.4. IOKBAPTAJIBHE TEXHIYHE OBCIYI'OBYBAHHA ABO
TEXHIYHE OBCJIYT'OBYBAHHS YEPE3 250 'OJAUH POBOTHU

3aMIHITh MacIIo.

3aMiHITh MacIsIHUM, NAJIMBHUMA Ta MOBITPSHUN (QUIBTPH.

[lepeBipTe MpUBOJHUN PEMiHb HA HASIBHICTb PO3PHUBY YU PO3TSATHEHHS. 3HOBY

BIIPEryNI0iiTe 10ro 3a30p, HATATHYBIIH, SIKIIO0 HEOOX1THO.

[lepeBipTe HAa HASIBHICTh BUTOKIB MaJMBa, MAcja Ta OXOJIOIHKYIOUOi PIIUHH.

[IpoBeniTh TeXHIYHE OOCTYrOBYBaHHS aKyMYJISTOpPA.

[lepeBipTe, 11100 BC1 €IEKTPUYHI 3’ €JHAHHS OYJIM TYTrO 3aTSATHEHI.

5.5. IHOPIYHE TEXHIYHE OBCJIYTOBYBAHHSA ABO TEXHIYHE
OBCJIYTOBYBAHHSA YEPE3 750 'OJAUH POBOTHU

[ToBTOPITH BCI MpOULEAYPH, SKI MPOBOASATHCS LIOKBAPTaIbHO abo uepe3 250

TOJIMH POOOTH.

[lepeBipTe KpyTHUH MOMEHT, 3aTATHYBIIW OOJTH Ta TallKW TOJIOBKH OJIOKY

UJTHPIB.

[lepeBipTe 3a30p KiamnaHa Ta BiAPEryJtoiTe HEOOX1IHI MapaMeTpH.

[ToBHICTIO 31MMiiTE BOJY 3 CUCTEMHU OXOJIOJKCHHS Ta 3aJIMHUTE HOBUIM aHTHU(PPU3.

[lepeBipTe THCK Macia, 3aIlyCTUBLIN JIBUTYH.

[lepeBipTe minKIIOUEHHS TeHEpaTOpa Ta CTapTepa.

[lepeBipTe, un BC1 AUCIIIET MPALIOIOTh HAJIE)KHUM YHMHOM.

3HIMITh POPCYHKH, TIEPEBIPTE iX 1 BCTAHOBITH HA3al.

5.6. TEXHIYHE OBCIYIOBYBAHHSA YEPE3 1250 TI'OJUH
POBOTH

[ToBTOPITH BCI IpOLIEAYPH 3 IMMYHKTY PO TEXHIYHE 00CayroByBaHHs depe3 750

TOJIMH POOOTH.

[TepeBipTe HanmamTyBaHHS PETYJIIOBAaHHS 3a30py (DOPCYHOK 1 KJIamaHiB 1, AKIIIO

HEOOX1JTHO, BIJIPETyJIIONTE.

[lepeBipTe crcTeMy BOJASHOTO OXOJIO)KCHHS Ta BUKOHANTE YUIICHHS CUCTEMU.

[lepeBipTe cTapTep i reHepaTop 3apsAHOTO MPUCTPOIO.

[lepeBipTe Ta 3aTATHITH MOHTAXKHI TBUHTH Ta TalKH.

5.7. TEXHIYHE OBCIYIOBYBAHHS YEPE3 2500 TI'OAUH
POBOTHU

[ToBTOPITH BCi TMpONEAYypH 3 IMYHKTY MPO TEXHIYHE OOCIYroBYBaHHS dYepes

1250 roaus poOOTH.

3aMiHITP OXOJIOKYIOUY piauHy: cyMmim aHtTudpusy + dHcTa CBiXKa

0oXO0J0/Kytoua Boja. llepeBipTe HasABHICTb BHUTOKY Ta 3’ €IHYBaJIbHI

KOMMNOHEHTH. OUUCTITh CepLEBUHY Ta pedpa paaiaTtopa 1 BUIYCTITh MOBITPS,

SIK€ HaKOMMYUIIOCS B CUCTEMI.

IlepeBipte BiOpalliiiHi KpiIUIEHHS pajlaTopa.
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5.8. TEXHIYHE OBCJIYTOBYBAHHS AKYMVYJIATOPHOI
BATAPEI
[1ix yac TexHIYHOrO 00CIYroBYBaHHS Oarapei JOTpUMYHTECh 3aX0/11B O€3MEKH,
3a3HAYEHUX B MONEPEIHIX PO3JILIaX.
barapei, 1mo BHKOPHCTOBYIOTHCS B T€HEPATOPHHX YCTAaHOBKAaX, € CBHHIIEBO-
KACJIOTHUMH, BKJIIOYAIOYU TPYIYy CJIEMEHTIB 3 TO3UTHUBHUM 1 HETaTUBHUM
€JIEKTPOAOM a00 IUIACTHUH, 3MOYEHUX B €JIEKTPOIIITI (CIpUaHiil KUCIOTI).
BukopucroByBaHa eHeprig OaTapei CKJIaJaeTbCs 3 XIMIYHOI peakuii, ska
BiIOyBa€eThbCsl MK ejneMeHTaMu. Ll peakiiss perupkyiIroe 1 aKyMmyJsTop
MOXKHA 3apsyDKaTH Ta PO3PSIKaTH TPOTATOM BCHOTO TEPMiHY CIYKOH
aKyMyJsITopa.
AxymynsTopHi Oatapei MOXKHA 3alUIIUTH Ha PETYJSATOPI CTATUYHOTO 3apsay,
SAKUH )KUBUTHCS Bl MEpEXKi, HA 1epioj 4 pOKH, a MOTIM 3aMIHUTH.
[lepeBipTe HIUIBHICTH aKyMYJISITOPHOT PIAMHU 32 JOTIOMOTOI0 aKyMYJIATOPHOTO
apeoMerpa. 3HAY€HHs, BUMIPSHE B KOXHIM KOMIpIl, Ma€ CTaHOBUTHU
npubsm3no 1,28 npu HomiHanbeHIM Temmepatypi (mpu 20°C). (Lle OGaxane
3HaueHHs 11 100% 3apsKeHoro akyMmysisiTtopa)
He nonasaiite ¢imbTpoBaHy BOIY B aKyMyJsITOp, JOJaBadTe JHINE YHUCTY
JTUCTUIILOBAHY BONY.
TpumaiiTe moBepxHIO 0aTapei YUCTO Ta 3aBXKJIU OUUIIANUTE 1i, 00 YHUKHYTH
3a0pyaHeHHs. 3HIMITh KPUIIKH Ta AOJUUTE BOAY Tak, 00 BOHA IiJHIMamacs
npubnau3Ho Ha 10 MM Haj miacTUHAMU. 3HOBY 3aKpUNTE KpUILKH. BUTPITH
HACyXO MOBEpPXHIO OaTaperi.
[lepeBipTe pobody TeMrepaTypy HaBKOJUIIIHBOTO CEPEIOBHUINA aKyMYIsTOpa,
SKAA BU BHUKOpUCTOBYeTe (mpubim3zno Big -5 °C mo +50 °C). Piguna
aKyMyJISITOpa MOKE 3aMEpP3HYTH 3a HEBIIMOBIIHUX TEMIEpaTyp 1 aKyMyJsaTop
MO3K€ HE IMpaIlOBaTH.
3 yacoM BiIOYBa€eThCS OKHUCICHHS KOHTAKTIB akymyissitopa. OKHUCICHHS
3HOIIY€E KJIEMH aKyMyJsiTopa 1 MEepenIkopkKae 3apsKaHHI0. 3HIMITh KaOelbHi
3’€IHAHHS aKyMyjsTopa * Ta 3MHIATE OKHCIEHHS BOJIOIO, IOTIM 3HOBY
HIKITIOYITE 3’ €THAHHS Ta IOKPUHTE TYCTOIO 3aMa3KOI0 1 Ba3eIiHOM.
Bumknite (OFF) 3ano6ixauku iHIT OaTapei Ha MIaTi yrpaBiIiHHS TeHepaTopa,
IIKITFOYa0Yd Ta BiJ € IHYIOUYH KJIEMHU MPOBOIB OaTapei, a TaKoX Bij €aHANTE
PETYISITOP CTAaTUYHOTO 3apsiay Oarapei. CioyaTKy Mia’€THAWTE TUTFOCOBI «+»,
a OTIM MIHYCOBI KJieMu OaTaper.
[lepeBipTe 3aTATHYTICTh KOHTAKTHUX 3aTHUCKA4yiB aKyMyJsITOpa, HIKOIH HE
BMUKATEe Ta HE MOBEPTANTE MEPEMUKAY 3aMATIOBAHHS B ITYCKOBE MOJOKEHHS
y BHWITAJIKy HENIUTBHOTO Ta cliadyBaToro 3’emHaHHs. He 3aTsaryiite kiemu
3aHAJTO CUJIBHO.

5.9. TEXHIYHE OBCJIYTOBYBAHHSA PAJAIATOPA

OCHOBHOIO MPUYUHOIO MOJIOMKHU PajiiaTopa OXOJIOJKEHHS € KOpOo3is. 3aBxXIu
nepeBipsAiTe 3’ €JHaHHS IIUIAHTIB pajiaTopa Ha FE€PMETUYHICTb.
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e AOO cHOycTiTh pIOMHY 3 pajaiatopa TIeHeparopa, sSKUd He Oyne
BUKOPUCTOBYBATHCS MPOTATOM TPHUBAJIOr0 Yacy, abo MepeKoHauTecs, II0
paaiaTop 3axMIlEeHUH. 3aloBHITH pajiaTOp AUCTHIBOBAHOK YH MPUPOHOIO
M'SIKOIO BOJIOI0, 200 J10/1aiiTe y BOly MEBHY KUIBKICTh 1HT101TOPIB KOPO3ii.

e Papiatop y 3anmieHux abo OpyJHUX CEpPEeOBUILIAX HE MOKE BUKOHYBAaTH CBOE
3aBJaHHA 4epe3 Te, 10 3a0UBAEThCS OPyAOM, Mapolo Bij JBUTYHA, BOJIOTOIO,
piI3HUMH  TBEpAMMH  YaCTHMHKAMH, [0 TPU3BOAUTH JI0  3HIDKEHHS
NPOAYKTUBHOCTI ABUTYHA. B Takux BUMaAKax JIJs BHIAJICHHS BIAKIAIEHB CIil
BUKOPUCTOBYBATH MAapy HHU3bKOTO TUCKY. AOO Taki BIAKIAJACHHS MOKHA
BUJIQJIUTH, OIMYCTHBIIHA PaIiaTOp B JIYXHHH po3unH Ha 15-20 XBWIHH, a IOTIM
OUYMCTHUBILY TapsIu0I0 BOAOIO.

e BenTuislis kaprepa ABUT'YHA BIUIMBAE Ha 3a0UTTS ceplieBUHU paaiatopa. L
iHpopmarlis Oyna MosSiCHEHAa B PO3JAUII BEHTHIISIIT KapTepa; MpouuTaiTe Mie
pas.

5.10. YTUJIIBAIIIA EKOJOI'TYHO HKIAJUBUX BIIXO/JAIB, SKI
BUHUKJIA 1] YAC TEXHIYHOI'O OBCJIYT'OBYBAHHA

e V BUNAJAKy BUHUKHCHHS PH3UKY PO3MOBCIOKCHHS HEOC3MEYHUX PECUYOBUH B
HABKOJIUIIIHE  CEpPENIOBUILE  3a0pyAHEHYy  AUITHKY  CIIif OYHCTUTH
abcopOyrounMH MaTepiajaMy, TPUIMHUBIIA BUAUICHHS PITUH sIKOMOTa
mBuae. 3a0pynHeHi abcopOyrodi MaTepianu, CalbHUKW, QUIBTPU Ta
aKyMYJISITOpPH, $KI HAKOMHUYYIOThCS MiJ Yac TEXHIYHOrO0 OOCITyroBYBaHHS,
HEOOXITHO 310paTH B €MHOCTI, $KI HE TIPOTIKAIOTh, 1 BIANPABUTH O
JIIEH30BaHUX KOMITaHIH 3 yTHII3aIii.

JIAKYEMO 34 BHEOP TEHEPATOPHHX YCTAHOBOK GENE. MH BAKAEMO, II[OB
BH BUKOPHCTOBYBAJTH TEHEPATOP GENE ITPOTATOM TPHBAJIOTO YACY
BUIITOBLTHO J10 LIET IHCTPYKITI 3 EKCILIVATAII TA TEXHIYHOT O
OBC/IYTOBYBAHHAL.

5. MAINTENANCE

e This section describes general generator maintenance. Please see the engine
and generator operation manuals supplied with the generator set for more
detailed maintenance information due to the fact that each engine is unique.

e Always have the maintenance activity on your generator set performed by
authorized persons or services. Please note that the service, repair or settings
performed by unauthorized services or persons shall render the void of
warranty.

e Always use genuine spare parts during maintenance and repairing activity.
Never use non-genuine parts or parts not approved by GENE in writing. *
Generator set warranty will be void due to damage caused by the use of non-
genuine parts during service or repairing activity.
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Performing a maintenance activity, take the safety precautions stated in the
previous sections.

5.1. DAILY MAINTENANCE

Check the amount of coolant in the radiator. Add it if required. Pour the
coolant into the radiator not to the very top, but rather to a level 2-2.5 cm
below the upper tank. Be sure to keep empty space to allow expansion of
coolant in the radiator. Do not forget to check the antifreeze before the onset of
cold weather and add it if required.

Check the oil level with the oil dipstick. Maintain the oil level between the two
marks on the dipstick. Add oil of the same brand and viscosity to the engine if
the level is inadequate. Check the oil level again after 15 minutes. * Check the
oil pressure by the indicator on the panel after starting the engine. The control
panel will issue a warning or stop signal if the oil pressure is below the
manufacturer's recommended limiting pressure. The pressure should not be
below the recommended value.

Inspect the fuel level in the fuel tank to prevent it from dropping below the
level and therefore to avoid the problems with air to be enter the fuel system.
Check visually if there is any leakage of oil, fuel and water.

5.2. FIRST MAINTENANCE

Oil, oil filter and fuel filters are changed after the first 50 hours of operation or
at the end of the first initial maintenance. Check the air filter, clean and replace
if required. Check all the electronic connections. Check the engine for oil, fuel
and coolant leaks. Check the hose clamps and belts in the cooling system.

5.3. MONTHLY OR 100-HOUR MAINTENANCE

Repeat all daily or 8-hour maintenance procedures.

Check the battery.

Important note: Only pure distilled water is used in the battery. Never use
acidic water. Water should be poured no more than 1 cm above the battery
plates. Never fill to the top of the battery cell neck.

54. QUARTERLY MAINTENANCE OR MAINTENANCE AFTER 250
OPERATING HOURS

Change the oil.

Replace the oil, fuel and air filters.

Check for tear or stretch on the drive belt. Readjust its clearance by tightening

If necessary.

Check for fuel, oil and coolant leaks.

Perform battery maintenance activity.

Make sure that all the electrical connections are tightly tensioned.
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5.5. ANNUAL MAINTENANCE OR MAINTENANCE AFTER 750
OPERATING HOURS

Repeat all procedures performed quarterly or after 250 hours of operation.

Check the torque by tightening the cylinder head nuts and bolts.

Check the valve clearance and adjust the necessary parameters.

Completely drain the water from the cooling system and add new antifreeze.

Check the oil pressure by starting the engine.

Check the generator and starter connections.

Check if all displays are working properly.

Remove the injectors, check them and install them back.

5.6. MAINTENANCE AFTER 1250 HOURS OF OPERATION

Repeat all the procedures from the paragraph on maintenance after 750 hours
of operation.

Check the injectors and valves clearance adjustment settings and adjust if
necessary.

Check the water cooling system and perform the system cleaning.

Check the starter and generator of the charger.

Check and tighten the mounting screws and nuts.

5.7. MAINTENANCE AFTER 2500 HOURS OF OPERATION

Repeat all the procedures from the paragraph on maintenance after 1250 hours
of operation.

Replace the coolant: a mixture of antifreeze + clean, fresh cooling water.
Inspect for leak and connecting components. Clean the radiator core and fins
and bleed any air accumulated in the system out.

Check the vibration mounts of the radiator.

5.8. MAINTENANCE OF BATTERY

During the battery maintenance activity, follow the safety precautions specified
In the previous sections.

Batteries used in the generator sets are lead-acid, including a group of cells
with a positive and negative electrode or plates immersed into the electrolyte
(sulfuric acid).

The used battery energy consists of a chemical reaction occurring between the
elements. The reaction recirculates and the battery can be charged and
discharged throughout the battery lifetime.

The batteries can be left on the mains-powered static charge governor for a
period of 4 years and then be replaced.

Check the density of battery liquid with a hydrometer. The readings in each
cell should be approximately 1.28 under nominal temperature (20°C). (This is
the desired value for a 100% charged battery)

Do not add filtered water to the battery, but pure distilled water only.
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o Keep the battery surface pure and always cleanse it to avoid contamination.
Remove the covers and add water so that it rises about 10 mm above the plates.
Close the covers. Wipe dry the surface of the battery.

e Check the ambient operating temperature of the battery you are using
(approximately -5 °C to +50 °C). Battery liquid can freeze under inappropriate
temperatures and the battery may not work.

e Oxidation occurs on the connection points in time. Oxidation wears battery
terminals and prevents charging. Remove the cable connections of the battery *
and clean the oxidation with water, then reconnect the cables and cover with
thick grease and petroleum jelly.

e Turn OFF the battery line fuses on the generator control board by connecting
and disconnecting the battery wire terminals, and disconnect the battery static
charge governor. First connect the positive (+) terminals, then connect the
negative (-) terminals.

e Check the tensioning of the battery contact clamps. Never turn on or turn the
ignition switch to the startup position in the case of a loose connection. Do not
overtighten the terminals.

5.9. MAINTENANCE OF RADIATOR

e The main reason for breakage of the cooling radiator is corrosion. Always
check the tightness of the radiator hoses connections.

e Either drain the liquid from the radiator will not be used for a long time, or
make sure the radiator is protected. Fill the radiator with distilled or natural
soft water, or add a certain amount of corrosion inhibitors to the water.

e A radiator at a dusty or dirty ambient cannot run properly due to the fact that it
is being clogged with dirt, steam from the engine, moisture, various solid
particles. This in turn causes the engine performance decreasing. In such cases,
the low-pressure steam should be used to remove the deposits. They can be
also removed by immersing the radiator in an alkaline solution for 15-20
minutes, and then cleaning with hot water.

e Engine crankcase ventilation affects the clogging of the radiator core. This
information was explained in the crankcase ventilation section; read it again.

5.10. DISPOSAL OF ENVIRONMENT-RISKY WASTE EMERGED
DURING MAINTENANCE
e The contaminated area should be cleaned with absorbent materials for stopping
the release of liquids as soon as possible, when there is a risk of hazardous
substances spreading into the environment. Contaminated absorbent materials,
oil seals, filters and batteries accumulating during maintenance must be
collected in leak-proof containers and sent to licensed disposal companies.

THANK YOU FOR CHOOSING GENE GENERATOR SETS. WE WISH YOU USED THE
GENE GENERATOR DURING A LONG TIME ACCORDING TO THIS OPERATING AND
MAINTENANCE MANUAL.
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