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Pedepar:

1. InceprauiiiHy po60Ty IPUCBSIYE€HO PO3BSI3aHHIO aKTyaJlbHOI HAYKOBO-TIPAKTUYHOI TPO6JIEMU — yIOCKOHAJIEHHIO
HaJIalITyBaHHA €JIEKTPOHHUX PETyJISITOPIB YaCTOTM OOEPTAaHHS CYJHOBUX AU3€EJIiB y PeaslbHUX €KCITyaTaliiiHUX
ymoBax. Po3B’s13aHH Lji€l Ipo61eMU [03BOJIUTD MiJBUMIUTY €(EKTUBHICTb aBTOMAaTUYHOTO PETYJII0BAaHHS 4aCTOTU
06EPTaHHS Cy[JHOBUX [M3€JIiB 3 €JIEKTPOHHUMU PETYJISITOPAaMU KOHTPOJIEPHOTO TUILY Y BCbOMY Jliala3oHi
eKCIUlyaTallilHUX Pe>XXUMiB, YyCYHYBIIY IOTipIIEHHS SIKOCTI peryJIloBaHHS 4aCTOTU 0O0epTaHHs [IpY 3MiHi peXXumy
POOOTH IM3EJIbHUX YCTAHOBOK, 10 TaKOX CIPUATAME 6e3Meli MOperJaBCTBa. Y poOoTi 3aIIpOIIOHOBAHO HOBUM
HayKOBO OOI'PYHTOBAHUI MifIXi[ 4O HAJIAIITYBaHHS €JIEKTPOHHUX PETYJIITOPIB KOHTPOJIEPHOTO TUIY, SIKA
3abesrnevye MigBUILEHHS CTabiIbHOCTI 4aCTOTU O6EPTAHHS JU3€JliB y MIMPOKOMY Jiara3oHi HABAHTAXXEHb i yMOB
30ypeHHS Ta 3arobirae nepeBaHTaKEHHIO 3a TEIJIOBOIO HAIIPY>KEHiCTI0. HayKoBi MOJIOKEHHS, 110 BUHOCATLCS Ha
3axXUCT: 1) Ipy BUKOPUCTAHHI €JIEKTPOHHUX PEryJISITOPiB YaCTOTH OOEPTAHHS KOHTPOJIEPHOTO TUIY POOOTY
rOJIOBHUX CYJHOBUX IU3€JIiB TOLINbHO aAANTyBaTU [0 3MIHHUX YMOB XBUJIIOBAHHS MOPS 3a PaXyHOK ONTUMIi3allil

HEYYTJMBOCTI MIPY MaJMX BiIXWJIEHHSX MDXK CUTHAJIaMU 33J1aHOi Ta PaKTUYHOI YaCTOTH 0OepTaHHS. S3HaYeHHs



MaJIuX BiAXWJIEHb CUTHAJIIB, IIPU SAKMX 3MIHIOETbCA HEUYTJIUBICTD, NOLIIBHO 3aJaBaT 3 YPaxyBaHHAM
HaNiMOBIpHILIOro B eKcIulyaralii 30ypioioyoro BIJIUBY, 2 HEUYTJIMBICTh IIPU MAJIUX BiXUJIEHHSIX CUTHAJIIB —
30i/1bLIyBaTH IPUOJIM3HO Y 1BA Pa3y [IOPIBHSIHO 3 HEUYT/IUBICTIO IIPY BEJIMKUX BiXUJIEHHSIX CUTHAJIIB. 30iIbIIeHHS
HEYYTJIMBOCTI IPY MaJMX BiIXWIEHHSX MK CUTHAJIaMU 33[1aHOI Ta (PAKTUYHOI YaCTOTH OOEPTAHHS 3MEHINYE
KOJIMBaHHSI 1104l NajuBa B AU3€JIb, 0 CTabili3ye TENI0BUIA PEXXUM AU3eisl; 2) IPU BUKOPUCTAHHI €JIEKTPOHHHUX
PEryJsITOPiB 4YaCTOTH O6EPTaHHS 3 IPONOPLIMHO-iHTerpasbHO-AU(epeHII0I0YMMY KOHTPOJIepaMu poboTy
CYIHOBMX AV3€JIb-T€HEPATOPIB JOLIbHO aJANTyBaTU IO 3MIHHMX YMOB €KCIUIyaTalii JISIX0M ONTUMi3alii
HaJslalITyBaHHS 4J1s1 BEJIMUMHU CTYII€HeBOi 3MiHM BiTHOCHOTO MOMEHTY HaBaHTaKeHHs 61113bKo 20 %, 110 ceper,
iCTOTHUX BeJIMYMH 3MiHM HaBaHTaXXEHHS Ha AM3eJIb-TeHepaTop Mae 6iblly iMOBIpHICTb BUHUKHEHHS B
eKcrulyaTauii. 711 Takoro CyTTeBOro 36ypeHHs y NpoNopLifHO-iHTerpaabHO- ¢ epeH1liiolo4oMy KOHTpOJIepi
€JIEKTPOHHOTI'O PETYJIITOPA YaCTOTU OOEPTAHHS CYJHOBOTO JU3€Jb-T€HEPATOPa JOLIbHUM € OOHYJIEHHS
nrdepeHLindoi CKIaoBoi Y OeIHaHHI 3i 30i/IpIIeHHIM KoedilieHTa mifgcuieHHs NponopLiiHoi JaHku 1o 1,5 ... 2
BigH. ofi. [Ipu LbOMy iHTErpyiouy CKIaZl0By peKOMEHIYEThCS 3aiaBaT y Mexkax 0,85 ... 1,45 ¢ 11711 3MeHIIeHHs
HecTabiIbHOCTI YaCTOTH OOEPTaHHS AU3€eJ/Ib-T€HEPATOPA IIPY TPUBAJIOCTI IEPEXiTHOTO NIPOLECY PEryI0BaHHs B
MeXax, IOMyCTUMUX CTaHAApTaMu; 3) 1715 3ar106iraHHsl TEMJIOBUM ITePEBaHTaKEHHSM JIBOTAKTHOI FOJIOBHO]
IV3€eJIbHOI YCTAaHOBKU 3 TBUHTOM, KPOK SIKOTO (PiKCOBaHMIA, IIPU BUKOPUCTAHHI €JIeKTPOHHUX PETyJIATOPiB 4aCTOTU
00€epTaHHS KOHTPOJIEPHOTO TUITy JOCTaTHbO allPOKCHMYBATH y rpadiuHOMY BUIJISIII OOMEKYBasIbHY 3aJI€XKHICTD 32
TEIJIOBOIO HAIIPY>KEHICTIO B A1iana3oHi 4acTotu obepraHHd gusesst 60 ... 100 % Tppoma JIiHIHHUMU [insTHKaMy; 4)
[IPY BUKOPHUCTAHHI €JIeKTPOHHUX PETyJISITOPIiB YaCTOTH 06€PTaHHSI KOHTPOJIEPHOIO TUITY POOOTY YOTUPUTAKTHO]
rOJIOBHOI AM3€JIbHOI YCTAaHOBKY i3 TBUHTAMU, KPOK SIKUX PEryJIbOBaHU, HA PEXKUMI i3 perjiaMeHTOBaHUM (He MeHIlle
IleCSITU BiJICOTKIB BiJl HOMiHaJIbHOI IIOTY>KHOCTI) IEPEBAHTAXEHHSIM Ta TPUBAJICTIO, BUBHAYEHUMU NIPaBUJIaMU
kiacudikauii Ta moby0BM MOPCHKUX CYIEH, IOLiIBHO 326€311e9yBaTy CIiJIbHUM 36i7bIIEHHSIM KPOKY IPebHOT0
IBUHTA i YaCTOTU 0O6€PTaHHS F'OJIOBHOTO ABUTYHA, i3 HalaHHIM IIPiOpUTeTY 3061/IbIIEHHIO YaCTOTU 06epTaHHsl, O
HaBaHTaXEHHS 3 MiHIMaJIbHOIO TEIJIOBOIO HAIPYKEHICTIO IUJIIHAPO-TIOPIIHEBOI IPYIIM 32 KpUTEPieM MiHIMyMy

TEeMIIepATypH Ta3iB Ha JIiHii PO3LMUPEHHS.

2. The dissertation addresses a relevant scientific and practical problem - improvement of electronic speed
governors' tuning for marine diesel engines under actual operating conditions. Solving this problem will enhance
the efficiency of automatic speed regulation of marine diesel engines equipped with electronic controller-type
speed governors throughout their entire operational range. This approach eliminates the deterioration of speed
regulation quality during changes between operational regimes of marine main and auxiliary diesel engines,
consequently contributing to maritime safety. This work proposes a new scientifically substantiated approach to
tuning electronic controller-type speed governors, enhancing diesel rotational speed stability across wide load
ranges and disturbance conditions, while preventing thermal overload. Scientific statements submitted for
defense: 1) when using electronic controller-type speed governors, it is advisable to adapt the operation of main
marine diesel engines to varying sea conditions by optimizing the deadband to minor deviations between setpoint
and actual rotational speed signals. The threshold values of these minor deviations, at which the deadband
changes, should be determined considering the most probable operational disturbances. Additionally, the
deadband for small deviations should be approximately doubled compared to the deadband for larger deviations.
Increasing the deadband at minor deviations between set and actual rotational speed signals reduces fluctuations
in fuel supply to the diesel engine, thereby stabilizing the thermal regime; 2) when using electronic speed
governors with proportional-integral-derivative controllers, it is advisable to adapt the operation of marine diesel
generators to variable operational conditions by optimizing the tuning for a step change in relative load torque of
about 20 %, which among substantial load variations on the diesel generator has a higher probability of occurrence
in operation. For such a significant disturbance, in the proportional-integral-derivative controller of the electronic
speed governor for the marine diesel generator it is advisable to zero the derivative term and set the proportional
gain to 1.5 ... 2 rel. un. In conjunction with this, the integral time should be set within 0.85 ... 1.45 s to reduce speed
instability while keeping the transient response duration within the limits permitted by standards; 3) to prevent
thermal overloading of the two-stroke main diesel propulsion plant with a fixed-pitch propeller, when using



controller-type electronic speed governors it is sufficient to approximate the thermal-loading limiting
characteristic over the engine-speed range of 60 ... 100 % by three linear segments; 4) when using controller-type
electronic speed governors, operation of the four-stroke main diesel propulsion plant with a controllable-pitch
propeller in the overload mode specified by the rules for the classification and construction of marine vessels (at
least 10 % of rated power) and for the prescribed duration should be ensured by combined increase of propeller
pitch and engine speed, giving priority to increasing the engine speed, up to the load with minimal thermal stress
on the cylinder-piston group according to the criterion of minimum gas temperature on the expansion line.
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