


razomomopHsbie macna ADDINOL

SKONOrnyeckn YNCToe NPOU3BOACTBO 3eKTPOIHEPrumn ¢ razaoMoTopHbiMm Mmacnamv ADDINOL

M3-3a pacTywlen notpebHOCTM B SHEpruM u notenneHus
KnMmara B HalUu AHW Hapsiay C NPUPOAHLIM ra3oM, KOTOpbI
Mo CPaBHEHUIO C APYTMMU UCKOMAEMbIMU SHEPTOHOCUTENSIMM
ropuT uniLe, obpasya MeHblue CO,, Bce Wmpe 1Cnorb3yoT
GrnoYHblE TEMNMO3NEKTPOCTaHLMM (KOreHepaLMOHHbIE yCTa-
HOBKW), MPOW3BOASLLME 3NEKTPOIHEPTUO U TEMnno C UC-
nonb3oBaHveM ocobbix ra3oB: Guorasa, pygHWYHOro rasa,
rasa, BblENsIOLLErocs npu nepepaboTke OTXOLOB U OYUCT-
Ke CTOYHbIX BOA. [0 cpaBHEHMIO C APYrMMMU UCKOMAeMbIMU
QHEProHOCUTENSAMWN NPUPOAHBIA ra3 roput uuile, obpasys
meHblue CO, .

Mpwn akcnnyaTaumm rasoBoro Asuratens MOTOpHOe Macso
KaK «KOHCTPYKLMOHHBIN 3MEeMEHT» MMEeeT peluaiolee
3HayeHune, TaK Kak ABuratenb [OMKeH ObiTb HaOexHo
cmasaH npu nbbix pabounx pexmnmax, HeCMOTPS Ha OYEHb
CMOXHbl€ N HEMOCTOSIHHbIE YCMOBWS 3KCNyaTaummn. Ytobbl
obecneunBaTb MNOCTOSHHYIO U MaKCMMarbHY0 MOLLHOCTb

CopepxaHue

Crp.

C ANVTErNbHbIM CPOKOM CryX0bl, ABMraTerb OOMKeH BbiTb
3alUMLLEH OT U3HOCA, OTMOXEHUI 1 KOPPO3UM.

B accoptumeHte ADDINOL npeactaBneHO MHOXECTBO
ra3aoMOTOPHbIX Macer, KOTopble creunansHO pa3paboTaHbl
ONs 9KCTpemarnbHbIX TpeboBaHui B aton obnactn. OHm
UMET NULEH3MN BedylMX Npou3BoAUTENEN ra3oBbiX
apuratene M ycnewHo npUMeHsoTCa B BMorasoBbixX
yCTaHOBKax, paboTalwmux Ha rase, BblaenstooLiemcs
npu nepepaboTke Mycopa unyM B MNpPOLECCE O4YUCTKM
CTOYHbIX BOA, PYAHUYHOM rase, a TaKkke TPaauULMOHHO
NCMNonb3yeMoM MPUPOAHOM rase.

Monb3ysicb HalMMK Fa30MOTOPHLIMK Macramu, Bbl MOMy-
YaeTe NpPOdECCHMOHANBHYI0 TEXHUYECKYHD KOHCYMETaLnio U
perynsipHbIi aHanu3 macna. OCHOBbIBasiCb Ha pesynbratax
aHanm3a M oBLUMPHbLIX OMbITHBLIX AaHHbLIX, Mbl onpeaensemM
onTYMaribHbIE CPOKM 3aMeHbl Macra OTAeNbHO AJ1st KaXaoro
ra3oBOro [JBuraTensi, yduTbiBash €ro ocobble YCroBus
aKkcnyaTtaumm. 3To NO3BOSSET KOHTPONMMPOBATb HE TOMBKO
3KcnryaTauMoHHble pacxodbl U 3aTpaTthl Ha 0bCnyXuBaHue,
HO W COCTOsIHMEe OBOpYAOBaHWs!, YTO rapaHTUpPYeT ero
6e30TkasHyto pabory.
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ADDINOL Gas engine oils

Sustainable generation of energy with ADDINOL gas engine oils

The generation of energy out of natural gas and special
gases in combined cogeneration units is gaining more
and more importance, especially so with regard to the
growing energy demand and global warming. Compared
to other fossil fuels the combustion process of natural
gas is cleaner due to minimum contaminations resulting
in less residues and reduced soot formation; less CO, is
emitted. At the same time, special gases as biogas, mine
gas, landfill gas and sewage gas are more often used in
combined cogeneration units for the supply of electrical
energy and heat.

Both for natural gas and special gases the reliable
and stable operation of the engines is crucial. Here the
gas engine oil takes a decisive part as “constructional
element”. In spite of the difficult and varying operating

conditions the engine requires reliable lubrication and
protection against wear, deposits and corrosion to ensure
stable performance at the highest level under all conditions
and maximum lifetimes.

The ADDINOL product range offers several gas engine
oils which were developed specifically for the extreme
requirements posed by these applications. They are
used in biogas plants but also in the utilisation of landfill,
sewage and mine gas and in the conventional operation
with natural gas successfully and are approved by leading
gas engine manufacturers.

The application of our gas engine oils is accompanied by
substantiated technical support and regular oil analyses.
Based on analyses’ results and comprehensive experience
we determine the optimum oil change intervals for each
gas engine, individually and tailored to the particular
operating conditions. Therefore, operators do not only
have operating and maintenance costs under control, but
monitor the state of the plants and ensure their trouble-
free operation.

Welcome to the World of ADDINOL
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TemnepaTypa ropeHusi rasa B ra3oBblx ABUraTeNsiX Bblcoka HE3aBU-
CMMO OT TUMa npumeHsiemoro rasa. Kpome Toro, asuratensm npu-
XoauTcst paboTaTb B HEMPEPbLIBHOM PeXMMe Npu MOSHOWM Harpyske.
UTtobbl 06ecneunTs 6e30Tka3Hyo paboTty aBuratenemn, Heobxoanmo
3aLUTUTb UX OT M3HOCA, OTIIOXKEHUIA U KOPPOo3uK. Mpu NpUMeHeHn
0cobbIX BMAOB rasa Kk 3ToMy [06aBnstoTca Takue npobnembl, kak
HEeMNoCTOsIHHOE Ka4yeCTBO M COCTaB ra3a, BblAeneHne CepoBOaopo-
[a, 3arpsisHeHune v Bnara.

B cBsi3un ¢ Taknumm ycnosusamMuM akcnnyataunm rasoMoTopHble Macna
[OOMKHbI 0bnagaTb cnegyrLwnMn Xxapaktepuctnkamm:

BEMNVKOnenHas TepMOOKUCIUTENbHasA CTabUNbHOCTb,
npegoTepaLleHne ob6pa3oBaHNst OTIIOKEHUN,
obecrneveHne YACTOTbI ABUraTens,

HadexHas 3alimTa OT U3HOCa 1 KOppo3uu,
OnvTenbHble CPOKW aKCnnyaTaumm,

HeVITpaﬂM3aLlMﬂ KMCITOTHbIX KOMMNOHEHTOB MpU NCMNOJSib30BaHNA
0CcOo0bIX BOB rasos.

ADDINOL
FasomMoTopHoe macno
Gas engine oil

a3oBOe Macrio
ase oil
MpupoAaHbIv ras

sh content
Natural gas

OJIbHOCTb

B
B
3
A

Ocobble BUAbI

—> [a30MOmopHbie macsia ADDINOL cnpaessmcs ¢ nrobbimMu 3adavdamu
ADDINOL Gas engine oils master all challenges

All engines, both operated with natural gas and special gases, are
subject to high combustion temperatures. In addition, they run
non-stop and under full load. In order to ensure their safe and reli-
able operation, deposits and wear as well as corrosion must be
prevented. Besides, the operation with special gases means indi-
vidual and varying gas qualities as well as loads caused by hydro-
gen sulphide, contaminants and humidity.

These conditions require the following characteristics of gas engine
oils:

provide excellent thermal-oxidative stability

prevent deposits

ensure engine cleanliness

protect against wear and corrosion reliably

achieve long operating lives

>
>
>
>
>
2 neutralise acid components in special gas operations

HeuTpanusaTtopa

qualities similar to
Special gas*

Special gases*
Ocobble BuAbIl
rasoB*, cxoxue
Nno Ka4yecTBy C
NPUPOAHLIM
Special gases* of
natural gas (gas
cleaning)

BuAbl rasoB* ¢
ncnonb3oBaHUEM
KaTanuTU4YecKoro
KomnakTtHble
6noyHbie TOC
Micro-CHP

Oco6ble
catalytic converter

operations with

MG 40-Extra Plus MuH./min | high ash

MG 40-Extra LA MWH./min low ash

® |® |rasoB*

MG 40-Extra Synth low ash

CVHT./Synth

® |® |® | (ouncTKa rasa)

MG 40 PowerSynth cuHT./synth | low ash

NPUMEHeHNe B KOHKPETHOWN YCTaHOBKE 3aBUCUT OT COOTBETCTBYIOLLMX NpeanucaHnii npouasoauTtens / individual use depends on respective OEM specifications

* ocobble BMAbl ra3oB = GuUoras, pyaHUYHbIN ras, ras, BolAensoLwmincs npy nepepaboTke OTXOAOB U B MPOLIECCE OYUCTKM CTOUHbIX BoA / * Special

gases = biogas, mine gas, landfill gas, sewage gas
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—> [[a30MomopHbIe macsia ADDINOL u obrnacmu ux npumMeHeHusi

ADDINOL Gas engine oils and their applications

4 ADDINOL MG 40-Extra Plus

= TWaTenbHO ﬂ0ﬂ06paHHbIe MUHeparnbHble 0asoBble macna 1
cneunanbHaga TexHonorma npucaaok

2 unpeanbHOe pelleHne AN COBPEMEHHbIX rasoBbiX
ABurartenen, ocHalleHHbIX TypboHaaayBom m
YHKLMOHMPYIOLLMX Ha 0cobbIX BUAax rasa

2 BblCOYalLlas CTONKOCTb K CTApEHUIO

= HajeXHasd 3aliuTa BceX y3roB OT U3HOCa, obecneynBatoLLas
ONUTENbHbIN CpoOK CJ'Iy)K6bI asurartensd

2 cTabunbHas cMa3o4yHas nreHka npyu MakcuMarnbHbIX
Harpyskax 1 TemnepaTtypax

= HajexHasd HeVITpaJ’IMSaLI,I/Iﬂ KUCINOTHbIX KOMIMOHEHTOB
= WHTepBanbl 3aMeHbl Macrna aAfiMHHee 0ObIYHbIX

4 ADDINOL MG 40-Extra LA

2 BbICOKOKa4YeCTBEHHbIE MUHEpParbHble Macna 1 TwaTenbHO
nogobpaHHble npucagku

2 unaeanbHoOe pelleHne ans KoreHepaunoHHbIX YCTaHOBOK,
PYHKLNOHMPYIOLLMX HA MPUPOOHOM rase, a Takke Ha
roproYmnx razax, ConocTaBMMbIX MO Ka4eCTBY C NPUPOAHBLIM

2 HU3Koe cofepxaHue 3o0nbl (low ash) Ans npumeHeHus B
KaTtanmsaTopax

= NO3BONAET ABUraTento pa3BmMBaTb MakCMMarnbHY MOLHOCTb

n obecneynBaeT ero AnUTEnNbHBIN CPOK cryxbbl bGnarogaps
UCKIMIOYUTENBHON YNCTOTE

9 Bbicovalillas cTabunbHOCTb Aaxe Npu aKCTpeMasibHbIX
TemnepaTypax, a Takke B PexuMe HenpepbIBHOM
aKcnnyarayum

Ed ADDINOL MG 40-Extra Synth

9 BbICOKOKa4YeCTBEHHblE CUHTETUYECKME Ba3oBble Macna u
coBpeMeHHaaA TeXHOonorna npncagok

= paspaboTaHo crneymnanbHo Ans KoreHepauvoHHbIX
YCTaHOBOK, (PYHKLIMOHUPYIOLWMX Ha NPUPOLHOM rase uUnm
OYMLLIEHHBIX 0CODLIX BUAAX rasa

= BbICOKasd TEpMOOKUCINTENbHAsA cTabunbHOCTb
AnnTenbHble MHTEPBalbl 3aMeHbl Macna

2 obecneyrBaeT cTabUNbHY0 CMa304HYH NNEHKY Aaxe npu
BbICOKMX TemnepaTypax u Harpyskax

Ed ADDINOL MG 40 PowerSynth

= TWaTenbHO I'lOD,OGpaHHbIe CUHTeTUYeckne GasoBble
KOMMNOHEHTHLI U cneunanbHaa TeXHOIOorna npnucaaok

2 pa3paboTaHo ANA KOMNAKTHbIX KOreHepPaLMOHHbIX
YCTaHOBOK, (DYHKLIMOHWUPYIOLLMX Ha NPUpOaHOM rase (B
pexume Tenno- 1 ANeKTpocHabxeHus)

= Ha[eXHada CMa3Ka AaXke Npu aKkcniyatauun B NpepbiBUCTOM
pexunme n npmn manbix obbemax macna

9 HajexHas BCECTOPOHHASA 3aluMTa ABuratenst
2 [OnUTenNbHbIN CPOK CryXObl

= BbICOKad 3KCnnyataunoHHaa HagaeXXHOCTb B Te4eHne BCero
CpOKa UCnoJjib3oBaHUA

v

4 ADDINOL MG 40-Extra Plus

>

>

carefully selected mineral oils and tailored additive
technology

ideal for modern turbo-charged gas engines operated with
special gases

best ageing stability

reliable wear protection of all components for long engine
lifetimes

stable lubricating film also at highest loads and
temperatures

safe neutralisation of acid shares
achieves oil drain intervals above the average

4 ADDINOL MG 40-Extra LA

>

>

high-quality mineral oils and carefully selected additive
technology

ideal fir combined heat and power plants operated with
natural gas and combustion gases of similar quality

low-ash character for the operation with catalytic converters
achieves maximum engine performance and longest engine
lifetimes by highest cleanliness

high stability even at extreme temperatures and at
continuous operation

ADDINOL MG 40-Extra Synth

>

>

¥

premium synthetic base oils and modern additive
technology

in particular for combined heat and power plants operated
with natural gas or cleaned special gases

highest thermal and oxidative stability
achieves longest oil change intervals

guarantees stable lubricating film also at highest
temperatures and loads

i ADDINOL MG 40 PowerSynth

>

v

L 2 2

carefully selected synthetic base components and special
additive technology

developed for compact micro-cogeneration units operated
with natural gas (both heat- and power-led)

safe lubrication in stop-&-go-mode and at small oil volumes
reliable all-round protection for the engine
achieves long operating lives

ensures high operational reliability over the whole
maintenance period

Welcome to the World of ADDINOL
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anIpO,ELHbIﬁ ras, 6uoras, ra3 CTO4HbIX BOA U CBaroYHbI ra3 npeabAaBnAalT BbICOKME U OTnnYaroLmeca Tpe6osaHv|;| KO BCEM y3ram asuratensa u ncnosibayemomy macriy.

Natural gas, biogas, landfill, mine and sewage gas — they all place high and individual requirements on all components and on the engine oil applied.

—> Tunbl 2a308 U npednsiesisemMble K HUM mpeboeaHusi
Gas types and their special requirerments

MpupoaHbIn ras

MpumMeHeHue: — feueHTpanu3oBaHHOE 3HeprocHabxeHne
— obLecTBeHHble 3gaHus

— KOMMYHarbHOE X035IMCTBO

— cogepxuT oo 99 % metaHa

— BbiCOKas TeMneparypa ropeHusi

— YncToe cropaHve bnarogapst MUHUManbHOMY
coepXaHuto npumecen

— ADDINOL MG 40-Extra LA
— ADDINOL MG 40-Extra Synth

Ocob6eHHOoCTHU:

MpoaykTbl:

KomMnakTHble KoreHepauMoHHbIe YCTaHOBKN TpebyroT
MHAMBUAYaNbHbIX peLeHnn

B atux ycrtaHoBKax npuMeHsieTcs npuHUMN  o6beauHeHust
BbIpabOTKM TENnoBOW W  3NEKTPUYECKOW 3Heprun, 4Tobbl C
NMOMOLLIbIO MPUPOAHOIO ra3a NPOM3BOANTL TEMMO U SNEKTPOIHEPTUID
ONa KOTTemKel M MHOFOKBapTMPHbBIX OOMOB. OHM OTRM4aroTCs
BbICOKON TEPMMUYECKOW Harpyskow, manbiMu obbemamu macna,
paboTon B MpepbIBUCTOM pexume («myck/CTON») v AnuTenbHbIM
CpOKOM cry0bl. [103TOMY MpUMeHsieMble B HUX Macna LOMKHbI
BblAEPXKMBATb BbICOKME TEMMNEPATYPbI, ObITb CTOMKUMM K OKUCIIEHUIO
N HaOEeXXHO 3alumLaTh BCe Y3nbl ABUraTerns OT M3HOCa U KOPPO3uMK.

CneunanbHo ons aTux uenen B accoptumeHte ADDINOL nmeetcs
rasomotopHoe macno MG 40 PowerSynth, pekomeHgyemoe ans
YCTaHOBOK, paboTatoLLMX B PEXMME TEMIO- UMW SHEPTOCHABXKEHNS.
MpooyKT M3roToBNEH Ha OCHOBE BbICOKOKAYECTBEHHbIX CUHTETU-
YeCKMX KOMIMOHEHTOB WM COBPEMEHHOr0 3(hEKTMBHOIO naketa
NpUCaZoK, rapaHTUPYIOLLEro HaOEeXHyl 3aluTy ABuratenst v
ONUTENbHbBIA CPOK CryXObl.

Natural gas

Utilisation: — decentralised energy supply
— public facilities
— municipal sector

Features: - contains up to 99 % methane

— high combustion temperatures

— clean combustion due to minimum contamination
Products: - ADDINOL MG 40-Extra LA

— ADDINOL MG 40-Extra Synth

Micro-CHP require an individual solution

These new plants utilise the principle of combined heat and pow-
er generation to produce heat and electricity from natural gas for
one- or multi-family houses. They are characterised by high ther-
mal loads, small oil volumes, stop-and-go mode and long run-
ning times. These conditions demand oils which are up to high
temperatures and resistant to ageing. Engine components must
be protected against wear and corrosion reliably.

For these particular conditions the ADDINOL range offers gas en-
gine oil MG 40 PowerSynth for heat- or power-led plants. The
oil is based on high-grade synthetic components and a modern,
efficient additive package for the perfect all-round protection of
engines and for long operating lives.
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Buoras

obpa3yeTcs Npu pa3noXeHUn opraHUYecKMx BellecTB (cunoc,
HaBO3Has XMWXa, HaBO3, BO30GHOBMNAEMOE CbIpbe, OTXO0AbI
NpoAyKTOB NUTaHMUs)

anMeHeHMeZ — CXKXuUraHue B KoreHepaunoHHbIX YCTaHOBKax AnA
npou3BoacCTBa SHepPrun n tenna

2 rogava B 3rNeKTpoceTb
2 cHabxeHune obLeCcTBEHHbIX 30aHu

2 CcHabXeHune CenbCKOX03sINCTBEHHbIX
nNpeanpuUaTUA U NpUnerarLLmnx CenbCKUX
panoHOB

OcCo6eHHOCTU: — HEPaBHOMEPHbIV cocTaB, NMtoboe n3MeHeHve
B (bepMeHTaTVBHbIX NpoLieccax cpasy xe
oTpaxkaeTcs Ha rase

— BbICOKOE CofiepxaHne npumecei

— HepaBHOMEPHOE CofepPKaHNe KUCIOTHBLIX KOMMO-
HEHTOB (CEPOBOAOPOA) OMNACHO NOSIBIEHNEM
KOPPO3. M3HOCA B LMNMHAPOMNOPLLUHEBOW rpynne

— ADDINOL MG 40-Extra Plus

— ADDINOL MG 40-Extra LA n MG 40-Extra
Synth ans ra3os, conoctaBMMbIX MO KA4YeCTBY C
NPUPOAHBLIM ra3oM (KntoYeBble CroBa: 04ncTKa
rasa, okmcnutenbHbIn katanusatop Oxi-Kat)

PyAHWYHbIN ras
BbICBOGO)KD,GETCFI, HanpumMmep, npu ,D,06bl‘-le KaMeHHOro yrns

MpumeHeHune: — oTkayka M3 paboTarowmx N 3abpPOLLIEHHbIX LWaxT
[ONS CXKUraHUs B ra3oBbIX ABUratensax

= POU3BOACTBO ANMEKTPO3IHEPrn Angd noaavv B
ceTb 06LLero nonb3oBaHNUs

< MPOWN3BOACTBO TEMSIOBOM SHEPrnM Anist
OOLLIECTBEHHbIX U XUMbIX 30aHUI

OcCo6eHHOCTU: — HepaBHOMEPHbIN COCTaB

— Nerko B3pbIBaoLLasCs CMeCb

— BbICOKasi CTENEHb 3arpsi3HEHMS MbIfblo,
MECKOM, XXUOKOCTbIO Y B HEKOTOPOK CTENEHU
CEepoBOAOPOAOM

— ADDINOL MG 40-Extra Plus npwu BbiCOkOMI
CTEMNeH 3arpsi3HeHns

— ADDINOL MG 40-Extra LA

a3 CTOYHBbIX BOAO U CBasioYHbIN ras

o6pasyloTca npu nepepaboTke opraHMYecKUX BellecTB Ha
MYCOPHbIX CBarikax ¥ Ha OYUCTHLIX COOPYKEHUAX

anMeHeHMe: — CXuUraHne B KoreHepauMoHHbIX YCTaHOBKaxX A4
npoun3BoACcTBa 3HEpPrun un tenna

2 Tenno- n anekTpocHabXeHne caMmmx yCTaHOBOK

2 CcHabXeHne TennoM O6LECTBEHHbIX N XUIbIX
30aHUN

2 nogaya B 3MeKTpoCceTb 06LLEro Nonb30BaHNs

Oco6eHHOCTH: — ONacHOCTb NoXapa, B3pbiBa 1 yayLLbs 13-3a
coaepxaHus metaHa n CO,

— BbICOKOE COAepXaHve npumecen (Hanpumep,
cepoBoaopOAa, X1op, Nbiflb, KPEMHEBOAOPOAbI,
CUIOKCaHbl)

— ADDINOL MG 40-Extra Plus

MpoAaykTbl:

MpoaykTbl:

Mpoaykrbl:

THE ART OF OIL:-SINCE 1936

Biogas

is generated through the fermentation of organic materials (silage,

liquid manure, manure, regrowing resources or food refuse)

Utilisation: — combustion in cogeneration units for generating
heat and electricity

2 feeding into the public grid

2 supply of public facilities

2 supply of agricultural holdings and the

surrounding rural area

— unsteady composition, each change in biology of
fermenter has an impact on combustion gas

— high degree of contaminations

- varying content of acid components resulting in
the risk of corrosive wear in the cylinder-piston-
complex

— ADDINOL MG 40-Extra Plus

— ADDINOL MG 40-Extra LA and MG 40-Extra Synth
for special gases of qualities similar to natural gas
(catchwords: oxidation catalytic converters, gas
cleaning)

Features:

Products:

Mine gas
released in the mining of hard coal, for example

Utilisation: — drawn out of used and disused pits for the
combustion in gas engines
2 generation of electricity for feeding into the
public grid
2 generation of heat for public facilities and
households
— unsteady composition
- highly explosive mixture
— high loads because of dust, sand, humidity and, to
some extent, hydrogen sulphide
— ADDINOL MG 40-Extra Plus for heavily
contaminated gases
— ADDINOL MG 40-Extra LA

Features:

Products:

Landfill and sewage gas

arise during the decomposition of organic substances on
landfill sites and in sewage plants

Utilisation: — combustion in cogeneration units for generating
heat and electricity

2 heat and power supply of plants themselves
2 supply of public facilities and households with heat
2 feeding of electricity into the public grid

— fire and explosion hazard as well as risk of
suffocation because of their content of methane
and CO,

— high degree of contaminations (e.g. hydrogen
sulphide, chlorine, dust, silanes, siloxanes)

— ADDINOL MG 40-Extra Plus

Features:

Products:

Welcome to the World of ADDINOL
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1. MopLueHb ¢ konbueBbiMu kaHaBkamu MAN E 2842 LE 302 V12; 2. Bknaapiw noawmunHuka GE Jenbacher J 412 V16; 3. MopLueHb ¢ KonbLeBbiMy kaHaBkamy MWM TCG

2016 V12; 4. KnanaHHbln MexaHuam MWM TCG 2016 V12; 5. MNopLueHb ¢ konbLeBbiMu kaHaBkamu GE Jenbacher J 312-1 V16; 6. Ceuu 3axuraHust GE Jenbacher J 312

V12; 7. KnanaHHbii mexaHuam MTU Onsite Energy AB 3066 L4 V6; 8. BeinyckHol u BnyckHow knanad MTU Onsite Energy AB 3066 L4 V6.

—> UcKs1rodumesibHasi yucmoma deuzameJsisi, HalexHasl 3awyyuma om U3Hoca

Highest engine cleanliness, reliable wear protection

KoreHepauunoHHas ycTaHOBKa BbIroAHA TOMbKO NPW YCIOBUM, YTO
aBuratens pabortaeT ctabunbHO 1 HagexHo. MNpocton, obycnos-
NEeHHble NonoMKaMu Unn obCnyXnBaHNem yCTaHOBKU, MOTYT Obl-
CTPO YHUUTOXMWTb BCIO BbIFOAY W MPUBECTM K BbICOKMM pacxogam.

[nsa ctabunbHOM 1 HageXHoW paboTbl YCTaHOBKM OCOBEHHO BaX-
Ha 4yucToTa ABuratens. TONbKo MPWU YUCTOM OBUratene C He-
SonbWMMN OTNOXEHUsIMU ObecneynBaeTcsl nonHasi paboTocno-
COOHOCTb KNnanaHoB, MOPLUHEN, MOPLUHEBLIX KOMeL, M OMOPHbIX
BTYNOK U ANUTENbHBIN CPOK CNyx0Obl. [Ans nogaepxaHus YACTOTbI
apuratens TpebyoTca macna, oTNnYaroLLmMecs BbICOKOW TePMOO-
KMCNUTENbHOWM CTabUNbHOCTLIO U, TakMM 06pa3oM, HE CKITOHHbIE K
06pa3oBaHuMio OTNOXeHWI. Kpome Toro, Macno gormkHo obnagatb
XOPOLUMMY OYMLLIALLUMUN CBONCTBAMMU.

The operation of cogeneration units is only a lucrative business if
the engines run both stably and reliably. Downtimes and stops for
maintenance can cut profits quickly and cause enormous costs.

For the stable and safe operation of the plant its engine cleanli-
ness is highly important. After all, full performance of the com-
ponents (valves, piston, piston rings, and cylinder liner) and long
operating times are only guaranteed with a clean engine showing
minor deposits at the most. In order to ensure engine cleanliness,
oils are required displaying a high thermal-oxidative stability and
thus a minor tendency to form deposits. In addition, the lubricant
must possess excellent cleaning properties.

4 )
Worth knowing!

Each gas engine oil approval is preceded by comprehensive
field tests in the plants of the single manufacturers. These
engine appraisals are carried out in close co-operation be-
tween the experts of the gas engine manufacturers and the
developers at ADDINOL. Based on strict evaluation methods
the single engine components are inspected carefully. Here,
evaluation criteria and key aspects differ from OEM to OEM,
partly significantly. The number of operating hours which must
\be completed also depends on the respective manufacturer. )
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1. MAN E 2842 LE 302 V12 Piston with ring grooves; 2. GE Jenbacher J 412 V16 Bearing shells; 3. MWM TCG 2016 V12 Piston with ring grooves;
4. MWM TCG 2016 V12 Valve train; 5. GE Jenbacher J 312-1 V16 Piston with ring grooves; 6. GE Jenbacher J 312 V12 Sparking plugs; 7. MTU Onsite Energy AB 3066

L4 V6 Valve train; 8. MTU Onsite Energy AB 3066 L4 V6 Inlet and exhaust valve.

B fonrocpoyHoin nepcrnekTMBe OTNOXEHUS NMPUBOAAT K CTauuBa-
HUIO 11 U3HOCY H0BOK MOPLUHEN, KNanaHHbIX MeXaHW3MOB, NoALLMM-
HUKOB U MMIb3 UMINMHAPOB. [aHHbIE OTMNOXEHUS HEraTUBHO CKasbi-
BalOTCs Ha paboTe KranaHHbIX MeXaHU3MOB W, TEM CamblM, BCEMO
[ABUWraTersi, YTo NPUMBOAUT K MOTEPY MOLLHOCTU U, B KOHEYHOM UTO-
re, K BbIXody YCTaHOBKM M3 CTposi. [109TOMY Hapsigy ¢ YMCTOTOW
ABuratensi aGCconioTHO BakHa HafeXHasA 3awuTa Bcex Y3roB
OBUratensi oT U3Hoca U KOpPPO3uM BO U3bexaHue MpOCTOEB,
BbI3BAHHbIX MOSIOMKOV [BUraTenisl UM ero TeXHU4Yeckum obcny-
XUBaHWeM. [laxke nNpu aKCTpeMarbHbIX YCIOBUSIX UCMONb3yeMoe
Macro AOMKHO co3daBaTh CTabUNbHY CMa3sbiBaoLLYH MIEHKY U
HeWTpan13oBbIBaTb KUCMOTHLIE KOMMOHEHTbI, CMOCOBHbIE BbI3bl-
BaTb KOPPO3UOHHBI U3HOC.

3HaeTe nu Bbl, 4YTO...

Mepen Tem Kak BblaaThb NULEH3MI0, rA30MOTOPHOE Macro NoA-
BEPraT MHOTOUYUCIIEHHBIM MOIEBLIM TECTaM B 060pyA0BaHUM
pasnuyHbIX Npon3BoauTENen. 3TN CCNEeLOoBaHNS ABUraTenen
NPOBOASITCSH B TECHOM COTPYAHUYECTBE CMNELMAnnCTOB Mo Npo-
N3BOACTBY rasoBbIX ABUratenen u paspaboTyMKOB KOMMaHUK
ADDINOL. OTaenbHble yanbl ABUratens noaBeprarotcs Tiia-
TENbHOMY KOHTPOJIHO HAa OCHOBE CTPOrMX KPUTEPUEB OLIEHKN.
[Mpu 3TOM KpUTEPUM MPOBEPKN U €€ OCOOEHHOCTU MOFYT 3Ha-
YUTENBbHO OTNMYAaTLCA OT MPOU3BOAUTENS K MPOU3BOAUTENIO,

pPaBHO Kak 1 He0bXxoaMMOoe KONMMYeCTBO HapaboTaHHbLIX YacoB.
\. J

In the long run, deposits cause signs of grinding and wear on
piston skirt, valve train, bearings and cylinder liners. These de-
posits impair the functioning of the valve train and the engine on
the whole and cause power loss and possibly a breakdown of the
whole plant in the end. For this reason, not only engine cleanli-
ness but also the reliable protection of all components against
wear and corrosion is indispensable for avoiding downtimes
and stops for maintenance and repairs. The oil used must form a
stable lubricating film also under heavy conditions and neutralise
acid shares which might cause corrosive wear.

Welcome to the World of ADDINOL
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BaxHenwme Kputepum macna ansa BnagenbueB KOreHepauMoHHbIX YCTaHOBOK
The most important criterion for operators of cogeneration units

KayecTtBO
Macna 7‘
Oil qualit
< Y Obbem
mMacna
Oil volume

3dMEeHbl Mdac

Oil change
interval

YcnoBus
'Y akcnnyataumm
Operating conditions
KayecTtBO
rasa
Gas quality

—> OnnmumaJsibHble UHmepeasibl 3aMeHbl MacJsia

CHMXeHue 3aTpaT U HaeXHOCTb

[nsa Toro 4To6bl B MONHOM Mepe BOCMONb30BaTbCA MPENMyLLEeCT-
BaMu GrOYHONM TEMMO3MeKTPOCTaHUuN, paboTatoLLen Ha Npupoa-
HOM ra3e WM ocobbIxX razax, Heo6xoanMMO ra3oMOTOPHOE Macro
HaVBbICLLEro KayecTBa, crneuuanbHo pa3paboTaHHoe Ans Takux
apuratenein. Pasymeercsl, rasoMoTOpHOe Macrno Heobxogumo
perynsipHo KOHTpONMpoBaTb M 3aMeHsiTb. Ecnv 3aMeHsTb macno
HECBOEBPEMEHHO WM e MCMoMb30BaTb HEMoaxoasilliee macro,
TO ra3oBbIi ABUraTenb NOABEPraeTcs YpesBblHaHOW ONaCcHOCTMU.

[asomoTopHblie macna ADDINOL MG 40-Extra Plus, MG 40-Extra
LA n MG 40-Extra Synth, kak npaBumno, MOXHO WCMOMb30BaTb
Oornblle, Yem 00blYHble ra30MOTOpHblE Macna. PasymeeTcs, ka-
KOy YCTaHOBKY HEOOXOAMMO OLeHMBaTb MHAMBUAYanbHO. VH-
TepBar 3aMeHbl Macra 3aBUCUT B KaXXQOM OTAENIbHOM Clyvae OT
pasnuyHbIX (haKkTOPOB: Hapsidy C YCNOBUSIMU 3KCMyaTauum raso-
BOrO ABUraTensi peLuatoLLyro poflb UrparT KavyecTBo rasa, obbem
rasa u Ka4ecTBO Macna. 9T hakTopbl ONPeaenstoT BpeMs MaKCcu-
MarnbHOro MCnosnb3oBaHUs Macna. B atom ypesBblvaiHO 3anHTe-
pecoBaH Kaxabl Bnagernew 6GroYHOM TeNS03NEKTPOCTaHLMK, TakK
Kak OnuTenbHble MHTEpBarnbl 3aMeHbl Macna 3aMeTHO CHWXatoT
3KCnyaTauMoHHbIE pacxoabl.

PerynsapHbIn aHanna ra3aoMOTOPHOrO Macna Ansi KOHTPOrs ero co-
CTOSIHUSA N TEXHUYECKN OOOCHOBAHHbBIV MHTEPBAIl 3aMeHbl Macna
SBMSIOTCH BaXKHbIM ycrioBuem Ans 3deKkTMBHOM paboTbl ycTa-
HOBKM U MakcMMarbHOro cpoka cnyx6wbl asuratens. Mpu ncnons-
30BaHuK razoMmoTopHbix macen ADDINOL MG 40-Extra Plus, MG
40-Extra LA n MG 40-Extra Synth mbl ycTaHaBnusaem BMecTe C
BaMu COOTBETCTBYHOLLEE BPEMS UCMONb30BaHMSA Macna, yuuTbiBasi
crneyndmryeckme ycrnoBmsa aKCnyatalmm Ballero rasoBoro gsura-
Tens. Mpy 3TOM Mbl UCMONb3yeM CrieLmarnbHy MaTpuLy, KoTopas
paspabatbiBanacs ADDINOL ¢ ydyeTom npegenbHO A0MyCTUMbIX
3Ha4YeHui, NpeanucaHHbIX N3roTOBUTENSAMU ABUTaTENewn, N Xxapak-
TEPUCTUK, YCTAHOBINEHHbIX B NMOMEBbIX UCMbITAHUSX.

Optimally adjusted oil change intervals

Cost reduction and safety

In order to benefit from the advantages of a cogeneration unit op-
erated with natural or special gas in the long run, one should use
a high-grade engine oil especially developed for these engines.
Still, all gas engine oils need to be checked and changed in regu-
lar intervals. Unsuited oils or overdue oil changes can become an
extreme risk factor for the gas engine.

Normally, ADDINOL gas engine oils MG 40-Extra Plus, MG 40-Ex-
tra LA and MG 40-Extra Synth achieve longer oil change intervals
compared to conventional gas engine oils. However, each plant
is individual. The specific oil change interval depends on various
factors: operating conditions and gas quality are as important as
volume and oil quality. These factors determine the maximum oil
lifetime. Of course all operators are interested in achieving long
intervals to reduce their costs.

Engine condition and technically-founded oil change intervals
are monitored by the help of regular oil analyses. This in turn
supports an efficient operation and maximum lifetimes of the
engines. When we determine the oil change intervals for MG
40-Extra Plus, MG 40-Extra LA and MG 40-Extra Synth in your
cogeneration unit, we take the specific operating conditions of
your gas engine into consideration and use a special matrix. This
matrix was developed at ADDINOL taking into account the values
demanded by the engine manufacturers and the values obtained
in field tests.

Ctp./ Page 10
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CocTosiHMe Macrna OLeHUBaETCs C MOMOLLbI0 BSI3KOCTU UMK yBe-
NNYEHUs BSI3KOCTU, OKUCTIEHUSI U HUTPOBaHUs. BoaMoxHoe yBenu-
YeHUWe BA3KOCTW BbI3bIBAETCS Yallle BCEro CTapeHneM macna mim
OKUCIEHUEM, CMNEACTBUEM Yero SIBMSTCSH OTIIOKEHMS LunaMa u
nakoobpasoBaHue Ha fetansix. B pesynbrarte okucnenus moryTt
06pa3oBbIBaTbCs OPraHNYECKUE KUCIOTbI, KOTOPbIE BbI3bIBAKOT KOP-
PO3VOHHYIO PEaKLMIO 1 3HAYUTENbHBIE Pa3pyLLEHUs B ABUraTENe.

Mpu aHanMse cMas3oyHOro Martepuasia KpomMe COCTOSIHUA Macna
onpeaensTcs, Npexae BCero, CreaytLye napamerphbl, KOTopble
B 3HAYMTENbHOM CTEMNEHN BNUAIOT Ha BPeMsl 3KCrnyaTauuy Macra.

CTabunbHOCTb LLENTOYHOCTU M OKUCIIEHUe Macra — npuv Cxkura-
HMM ra3a obpasytoTCs KUCIOTHbIE MPOJYKTbI CTOPaHUsi, KOTOPbIE MO-
TOPHOE Macrno OOIMKHO MOrMOTUTL U HerTpanusosaTb. Ecnu atoro
He MPOUCXOOMT, arpecCuBHbIE KUCMOTbl HEMOCPEOCTBEHHO BO3deN-
CTBYIOT Ha Aguraterb. [10aToOMy BaXXHOCTb HaAnexallero KOHTpors
rasoMOTOPHOrO Macna TpyaHO nepeoleHuTb. MNMokasaTenem, xapak-
TEPU3YHOLLIMM CTerNeHb OKUCIEHNS macna, asngetcs BenuumHa TAN
(Total Acid Number — obLuee kucnoTtHoe ymcno). Mepon cogepxa-
HYS LWenoYHbIX A06aBok B Macrie cnyut BenuynHa TBN (Total Base
Number — obLuee Leno4YHoe YMCrno, Um YUcno oCHOBHOCTM). TBN
— BaXHbI KpUTEPUN, CBUAETENBCTBYHOLLNA O TOM, CKOMbKO KUCIOT-
HbIX KOMMOHEHTOB MAacIIO €LLie B COCTOSIHUM HENTpanu3oBaTth 1 0bes-
BpeanTb. Takum obpasom, TBN Bcerga AomkHO 6biTb 6onblue TAN.
BenuuuHa i-pH (HavanbHoe pH) gaet gononHutenbHyo MHopMa-
LU0 O CTENEHN OKUCIIEHNSI FA30MOTOPHOIO Macra.

OGHapyxeHHble B Macrne NpoAyKTbl M3HOCA MpeacTaBnsoT
coboil BaxxHOe BCMoMoraTenbHoe CpefcTBO AN onpenerneHus
COCTOSIHUA M3HOca ABuratens. [axe HadarnbHble U3MEHEeHUs B
COCTOSIHUM [BUraTensi, Hanpumep, KOPPO3UOHHbIN WU3HOC, Bbi3bl-
BaeMblil OKUCMEeHNeM macna, onpefensTcs aHanusom. Kpowme
TOro, NOCTOSIHHOE HabroAeHWe 3a NpodyKTaMy U3HOca OAeT BO3-
MOXHOCTb CenaTth TOYHbIA BbIBOA, O 3aLUUTHLIX CBOMCTBAx Ma-
cna. CambiMU BaXKHbIMW MPOAYKTAMM U3HOCA ABISIOTCS XKEneso,
CBUHEL, antoMUHUIA, Medb, XpOM Unu onoso. OHKM ABNAKTCA Npu-
3HAaKOM BO3MOXHOMO M3HOCA NMOpaXKeHHbIX AeTanen apuraTens.

Mpumecu: KpemMHUIn MOXEeT nonagaTth B BuAE rasoobpasHbIX Co-
€OVHEHWI 1 NMPUBOAUTL K OTMOXEHUSIM Ha JeTansx ABuratens,
UCMbITHIBAIOLLMX BbICOKYIO TEMMoBYH Harpysky. OTW OTNOXEHUs
MOryT MPUBECTU K NOTEPE MOLLHOCTU, U3HOCY U MOBPEXOAEHUAM
asuratensi. KpemMHuiA, mocTynarwuin Takke B BUAE MNblK, Takke
npueoauT K abpasnBHOMY U3HOCY Y3MOB.

THE ART OF OIL-SINCE 1936

The oil condition is determined by the help of viscosity and viscos-
ity increase, oxidation and nitration. A possible viscosity increase
is caused by ageing processes and oxidation and leads to sludge
formation and varnish build-up on the components. In addition,
oxidation might cause organic acids which produce considerable
damages in the engine.

The analyses of lubricants do not only include the oil condition but
also the following parameters which have an essential impact on
operating time:

Alkalinity stability and oil acidification — Acid products result-
ing from the combustion process are absorbed by the engine oil
and must be neutralised. If they are not neutralised, they attack
the gas engine. Therefore it is important to check the gas engine
oil regularly. The TAN (Total Acid Number) indicates the acidifica-
tion of the oil. The TBN (Total Base Number) shows the content of
alkaline components in the oil and gives information on how many
acid components can be neutralised. The TBN must always be
higher than the TAN. The i-pH value provides additional informa-
tion on a possible acidification of the lubricant.

Wear elements in the oil help to determine the wear condition
of the engine. Premature changes of the engine condition, as for
example corrosive wear because of oil acidification, can be de-
tected. By monitoring wear elements one can draw clear conclu-
sions on the wear protection capacity of the oil. The most impor-
tant wear elements are iron, lead, aluminium, copper, chrome and
tin, they indicate which engine components might be affected by
wear.

Contaminants: Silicon can enter the system as gaseous com-
pound causing deposits on thermally heavy loaded engine parts
leading to power loss, wear and engine damages. Also in the form
of dust silicon leads to abrasive wear on the components.

CrabunbHocTb wenoyHoctu / Alkalinity stability GE Jenbacher J 320

ETBN ETAN

0 ppm § 350 ppm § 100 ppm

ADDINOL MG 40-Extra Plus

CopepxaHue ceposogopoaa (H,S) / H,S-content

600 - 700 ppm

150 ppm

f 350 ppm

TAN [Mr KOHIr] / TAN [mg KOH/g] ———

s R R R R R &
EEEEYNENEI
iT1711111
it LLnl

836 781 808 878 1020 1036 1513 2015 2085 1875 2121 2276
1.00L 2.00L 3.00L 4.00L 5.00L 6.00L 7.00L 8.00L 9.00L 10.00L 11.00L 12.00L

Cpok 3kcnnyartauum macna [pa6.4.] / Oil operating life (operating hours)

L
l
L

<————— TBN [wr KOH/r] / TBN [mg KOH/g]

MpopykTki nsHoca / Wear elements GE Jenbacher J 320

ADDINOL MG 40-Extra Plus

EXeneso / Iron
HAniom. / Alum.
BEMepas / Copper
@Xpom / Chrome

MpopykTbl usHoca [mrikr] / Wear elements [mg/kg]

o
836 781 808 878 1020 1036 1513 2015 2085 1875 2121 2276
1.00L 2.00L 3.00L 4.00L 5.00L 6.00L 7.00L 8.00L 9.00L 10.00L 11.00L 12.00L

Cpok akcnnyartauumn macna [pa6.4.] / Oil operating life (operating hours)

Welcome to the World of ADDINOL
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MUHdopmaTuBHbIE NabopaTopHble OTHYETbI

Ha ocHoBe aHanv3oB CMa30o4HOro Martepvana v crneuvansHOn ma-
Tpuubl ADDINOL onpenenvT ontumarnbsHOe BpeMsi UCMONb30BaHuMs
macria ans rasooro Asuratens. [1ns atoro Bbl NpefocTasnsere Ham
caMble HeOBXOAUMbIE TEXHUYECKVE XapaKTEPUCTUKV ABUraTens u Ko-
reHepaLMOHHON YCTaHOBKM M NMOChINaeTe Ha aHanva B naboparoputo
obpasubl Macna, xapakTepusylLye ero COCTOsHVE B AaHHbIA MO-
MeHT. Onupasicb Ha 3TM AaHHble, Mbl UHOMBUOYanNbHO onpeaensemM
onTyMarbsHoe BpeMs 3aMeHbl macna. bnarogaps aTomy Bbl 3aMeHs-
eTe Macro TOornbKo TOrAa, KOorAa 910 HeOBXOAMMO, U KOHTpONMpye-
Te pacxogbl. Kpome Toro, Ha ocHoBaHuM NoapobHoro aHanmaa ocy-
LLECTBNSAETCH HafEXHbIA U JOCTOBEPHBLIN MOHUTOPUHI COCTOSIHUS
pBuratens. JlabopatopHble otyeTsl ADDINOL gatot npeactaeneHve
0 COCTOSIHUM ra30MOTOPHOIO Macna. M3 aTnx AaHHbIX MOXHO yCTaHO-
BUTb, HA CKOSMbKO pabounx Yacos credyeT YaSMHUTL UK, HanpoTuB,
COKpaTUTb CPOK CNyx0bl Macna, Uim e mMacro nopa CMeHUTb.

TOYHbIN YYeT JaHHbIX

Crieundmyeckme MHTepBanbl 3aMeHbl Macna pasnuyHbl B PasHbIX
ycTaHoBkax. [1oaTomy cHadana Bcerga permctpupytoTcs TeXHUYe-
CKve OaHHble ra3oBOro ABuraTens, Hanp., TUN MallWHbl, KONMYeCcTBO
mMacna u Bug rasa. OTnpaenss Macno Ha aHanma, Bbl Kaablil pa3s
coobLlaeTe akTyarbHble OaHHble: BpeMsl UCMOoMb30BaHUSI Macra,
nepebou B pabote auratens u T.4. Ho aHanu3 macna gaet gocTo-
BEpHbIE pe3ynbTaThbl, TONbKO €Cnn BepHbl 6a3oBble AaHHbIe. [103To-
MY KpaiiHe BaXXHO TOYHO 3adpUKCHpOBaTh 1 NepeaaTth BCe AaHHbIE.

HarnsipHoe npeacTaBneHve Bcex napamMeTpoB

AHanu3 cmasoqHOro Matepyviarna npencTaBnsaeT BCe CBEAEHUSI O COCTO-
SHUM Macna. Bce nokasatenu npvBoadaTcs B NTAaOOpPaTopHOM OTYETE.
[na nyywen HarmsigHOCTU AaHHbIE NPEACTABMSATCS HEe TOMbKO B Ta-
OnmyHon cpopme, HO 1 rpadonyeckn B BUAE avarpamm. ATo NO3BOMSET
ObICTPO MOHSATB, B KAKOM COCTOSIHAWN HAXOQMUTCSi ra30MOTOPHOE Macro.

HapexxHoe onpepneneHue cpoka cnyx6bl Macna
VIHamBmayanbHyto OLEHKY pesyrnsTaToB aHanmsa 1 onpenerneHve cpoka
cnyx6bl Macna nposogdAT uHxeHepbl ADDINOL. [Mpn atom OHU yun-
ThIBAOT U BCE OMbITHbIE JaHHbIE, MOMyYeHHbIE NMPY aHarnm3e rasoMo-
TopHbIX Macen ADDINOL, n npegenbHble 3Ha4YeHUs!, YCTaHOBIEHHbIE
npoussoauTensmm apurateneii (OEM) B OTHOLLEHUM 3amMeHbl Macra.
3arem no cneupanbHo paspabotaHHon Matpvue ADDINOL oHu npu-
HVMMAIOT peLLeHne O BO3MOXHOM YBENIMYEHUN UMMM COKPALLEHMN CpoKa
UCMONNb30BaHNA Macria, onpeaenss TeM cambiM OBLLMIA CPOK CIy0bl
macna. Mpy atom matpuly ADDINOL cTposiT Ha OCHOBE BCEX AKCnepu-
MEHTarbHbIX JaHHbIX, COBpaHHbIX B XO4E UCTbITaHUIA CaMblX PasHbIX
ra3oBbIX [BUraTenen B pearbHbIX YCroBusx akennyaraumn. B nabopa-
TOPHOM OTHYETE JAETCA pekoMeHaaLms, Yepes kakoe KomM4ecTBo pabo-
4KX YacoB HEOBXOOVMO NPOBECTY CrEQYHOLLMIA aHanM3 Macna.

( . \
[JononHutenbHas pekoMeHAaauunda: NOCTOAHHbLIA aHanus3

Macna
Ona onpepenexns cpoka cnybbl macna TpebyeTcsi mocTo-
SIHHBIV aHanu3, Tak Kak U3-3a pasnuyHbIX akTopoB, NoaBep-
)KEHHbIX ornpeaeneHHbIM konebaHusM, Cpok crykbbl Macna He
ABMNSETCH HEeU3MEHHON BENVMYMHOW, a MOXET OMNpeaensiTbes
\TOJ‘IbKO C Y4ETOM BCEX NokasaTenen.

Na6oparopHbi ot4yeT ADDINOL

ADDINOL Lube Oil GmbH * Am Haupttor * D-06237 Leuna

HaspaHue npoGbl: MODUL 2

akTyansbHas npoba Ne: 2101022

TMIN MaLLVHBL: 312
MaLLMHbI:

TonnmBso:
copepxarue H,S, 4mnH (ppm):
Ha3BaHue Macna:

Biogas
Balue KOHTaKTHOE NULO:
MOBUbHbIA TenedoH:

email obbem macna: 535
BuarHos PerynupoBaHue cpoka 3ameHbl Macna B MalwnHe
Bbi MOXeTe ONTUMUSUPOBAT CPOKM 3aMeHs! Macna CrieayloLM 0Gpasom:
6aauc (pab. yacos): 7082

27.12.2011

cneaylowas npo6a macna

7340

6asuc (41cno):

CMm. yKka3aHue Ha nocrneaHen cTpaHule

-

+250 pab. 4. g

cokp|

A00INOL

Gasmotorendl MG 40 Extra PLUS

por

| YT Mpessayuve anannas

Peaynbrarhl aHanusa
‘na6oparopus Ne
nata aHanusa

2033434
17.10.2011
13.10.2011
03.03.2011

2001219
28.09.2011
26.09.2011
03.03.2011

2101022
28.12.2011
27.12.2011
03.03.2011

2033433
05.12.2011
02.12.2011
03.03.2011

2033429
14.11.2011
10.11.2011
03.03.2011

\nata B3ATUs Npobbl

[iaTa nocneaHelt 3aMeHbl Macna
[AOAMTO noCrie 3ameHb! n
0TpaBoTaHo Nocne 3ameHs! pab.4. 7082 6483 5957 5292 4883
otpaboTaHo Bcero pab.u. 36810 36211 35685 35020 34611
3amena macna Het Het Het HeT Het
CTabUnbHOCTS LWEnoYHOCTH
TBN (wenoyHoe yncno) mr KOH/r 6,16 6,12 6,82 6.9 6,54
TAN (obluee kucnoTHoe umncno) mr KOH/r 2,55 2,7 2,49 2,39 2,52
BenuumHa i-pH 4,24 4,48 442 4,56 4,54
CocrosiHue macna
BA3KOCTb Npu 100 °C MM 15,44 15,25 15,22 14,94 14,9
yBefnyeHne BA3KoCT % 8 7 6 4 4
oKkucneHve Alem 15 13 14 13 13
HUTPOBAHHUE Alcm 3 4 4 4 4
MpoaykTel n3Hoca

xeneso (Fe) ek
caurew (Pb) Mr/Kr
aniomuHmin (Al) Mk

monuBaeH wmr/kr
xpom (Cr) Mr/Kr
wmegs (Cu) wmr/kr
3arpasHeHue

waroc PQ OK OK OK OK OK
KpemHui (Si) mr/kr 12 12 9

Kanwit wmr/kr 2 2 1 2 3

7
1
3
onoso (zn) wrlke 0
0
1
1

HaTpuit mr/kr 6 7 5 5
Bosa % <01 <01 <01 <01 <01
ravkons

* yenosus sensoTcH

!
0
Of
0

i i 7 i Hel
Mpenvinyume pexovennaunm ADDINOL [T LT I T T +250 pab. . | +250 pab.u. | +2]

Ha KoTop!

ans
[AaHHas! peKoMeHaaLus, NpoBesieHs! komnatiueli OELCHECK GmbH (r. . Tepmatis).
"B

MalmHe, yenosmax  ee Henbasi
OT TOUHOCTH nanHeIx. b or Vi OLeHKM crieayeT
CMa30uHbIX MaTepHarnos.

¥ Apyromy

aw
no

MocTosiHHbIE ycnoBus akcnnyaTaumm
Mpu onpefeneHumn crieaylole 3ameHbl Macna npegrosaraercs,
YTO YCMOBMSA 3KCMyaTauun OCTaHyTCsA NMPUBIUSNTENIbHO TakuMm
xe. JTO KacaeTcsl, B 4aCTHOCTW, 3KBMBASIEHTHOTO COAEPXKaHWs
H,S npu ncnonb3oBaHMy 0CcobbIX rasos.

(D,ononHvrreanaﬂ peKkoMeHAauus: 3aMmeHa punsTpa
[Mpu kaxxkgon 3ameHe macrna Bcerga MeHsanTe unsTp unv na-
TPOH dounbtpa. [asomotopHble macna ADDINOL obnagatot
O4YeHb BbICOKOV CTOMKOCTLIO K 0O6pa3oBaHuMio OTNOXeHWIA. U ecnn
pecypc chunsTpa BbipaboTaH, 3T0 NPUBOAUT K CUIIbHOMY 1 Obl-
CTPOMYy YyBenuyeHunto auddpepeHumansHoro aaeneHus. Kpove
TOro, CBEXEe Macilo MOXET 3axBaTUTb OT(PUIIETPOBAHHbIE Ya-
cTuLpl rpasu. Moatomy cunsTp HEOHBXOANMO pPerynsapHO MEHSATD.

. J
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THE ART OF OIL-SINCE 1936

* NB!Ha unmocmpauyuu npusedeH rosnHsIt nabopamopHbit omyem. 3ma pekomeHdayus
rpedHasHa4yaemcs UCKMo4YUMesibHo O71s 8bllueyKa3aHHO20 agpeaama npu yKadaHHbIX
ycrnosusx akcriyamayuu. lonyyeHHbIe pesyrbmamel Herb3s MpuUMeHUmb K Opyaum
azpezamam, 0axe ecril OHU OMHOCAMCS K MOMY Xe muriy.

* Please note: the picture shows a complete laboratory report. The recommendation
is valid only for the given unit under the given operating conditions. The determined
values cannot be applied to any other aggregate, not even to units of the same type.
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MODUL 2
27.12.2011
Number of current sample: 2101022

Alkaline stability

Engine identification:
Date of analysis:

Oil acidification

7 10 o

B0 ipH 0 TBN

9 B TAN
8
5 - 7
6
5 |

4

i-pH value [--]

3

TBN [mgKOH/g]
TAN [mgKOH/g]

2

1

0- 0-
7082 6483 5957 5292 4883 4400 7082 6483 5957 5292 4883 4400
oil operating time [oh] oil operating time [oh]

Wear elements Oil ageing
26
24 B 1ron (Fe) 24 0 Rise of viscosity
22 4 I Lead (Pb) I Oxidation
2 B Aluminium (Al) 24
) Tin (Sn) 20
2 18- B chrome (Cr)
S el B Copper (Cu) = 81
€ = E 16 -
£ 14 g; 14
£ 1 8¢ 1
[ %' o
5 1 58 10
S i b=}
s 0 88 -
[ . =
g 6 6|
4 - 4
2 2
0-! 0-!
7082 6483 5957 5292 4883 4400 7082 6483 5957 5292 4883 4400
oil operating time [oh] oil operating time [oh]
Notice:
\lle Werte befinden sich in den i 1 T

Die Motoreneinstellungen sind optimal.
3itte senden Sie die nachste Analyse zur Trendbeobachtung gemaR der OEM Vorschriften nach 250 Bh.

A\ll values are within the recommended ranges.
rhe engine parameters are optimal.
’lease send the next sample for trendmonitoring after 250 oh ing to OEM ions.

Extra tip: Constant oil analyses

The setting of the oil change interval requires the constant
monitoring by the help of oil analyses as the oil change in-
terval is no fixed period. The various factors are all subject to
certain variations and the interval can only by determined by

taking all values into consideration.

Detailed laboratory reports

Based on the lubricant analyses and a special matrix ADDINOL
determines the optimum oil operating time for your gas engine.
You just need to provide the necessary data of your engine and
cogeneration system, send the oil samples with the current values
to the laboratory and then we determine the most efficient, in-
dividual operating period of the oil. Oil changes are carried out
depending on the condition of the oil and the costs are under your
control. In addition, the engines are monitored thoroughly and
safely by the help of substantiated analyses. The ADDINOL
laboratory reports provide information on the condition of the gas
engine oil. They state if the operating life of the oil can be ex-
tended or needs to be shortened or if an oil change is necessary.

Careful data acquisition

The specific oil change intervals depend on the application and
are never the same for two different plants. Therefore the para-
meters of your gas engine, such as machine type, oil volume and
gas quality, are gathered in a first step. Together with the sample
you furnish the current data, the previous oil operating life and
information on any irregularities during operation. The lubricant
analyses only provide reliable results if the basic data are correct.
For this reason a careful collection and transfer of all data is highly
important.

All values at a glance

The analysis supplies all information on the condition of the oil.
All values are listed in the laboratory report. However, the results
are depicted not only in tables but also in charts to give a better
overview of the oil condition.

Reliable determination of oil operating life

The individual interpretation of the results and the setting of the oil
operating life are carried out by the engineers at ADDINOL. Here
all experiences gained with ADDINOL gas engine oils and the
given limits of the OEM concerning oil change are taken into con-
sideration. By the help of a special matrix which was developed
at ADDINOL, they decide on a possible extension or shortage,
i.e. the total oil operating life. The ADDINOL matrix is founded
on all values collected during the field tests with the various gas
engines. The lab report also recommends the point of the next oil
analysis.

Stable operating conditions
Stable operating conditions, and - for the operation with special
gases - a stable H,S value are presupposed.

(Extra tip: Filter change

With each oil change one should also change the oil filter
and/or the filter cartridge. ADDINOL gas engine oils provide
a very high dispersant capacity. If the filter cannot hold any
further contaminants, there is a quick and strong increase of
the pressure differential. Furthermore, dirt particles which had
already been filtered might be detached by the fresh oil again.
kTherefore the filter should be changed regularly.
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€3ynerarLi ananusa | Data from g

Ho aByx 6ecnnaTHbIX aHanNU3oB Macna

Bce npoun3BoaunTesnin ra3oBblixX asuratenen um CTpaxoBble KOMMNa-
HUA Tpe6leT ob6s3aTenbHOro noaoTeepXaeHna aHanm3oBs mMmacna,
BblABUrasa npun aTom pasrinyHble Tpe6OBaHI/|F| K MHTepBanam un Oo-
nyCTUMbIM 3HaAYE€HUAM. AHanusbl Macna Takxe npeaocTaBnAlT
VIH(bOpMaLWI}O O COCTOAHUN YCTaHOBKMK, nomMmorasa CBOeBpeMEHHO
pacno3HaTb BO3MOXHbl€ NOBpeXAeHUA ABUraTtensd, a Takke n3be-
XaTb BHENaHOBOIo peMOHTa 1 NPOCTOA.

ADDINOL nogaepxmsaeT 310 TpeboBaHWe Npon3BoauTENen rasoBbixX
Asuvratenet N NpeaoCcTaBnseT perynapHble aHanmabl UCrornb3yemMoro
ra3oMOTOPHOrO Macna. Tak, Ans Kaxaown KoreHepaLuyoHHON YCTaHOB-
ki, paboTatoLLen Ha NPUPOAHOM rase 1 0cobbIX rasax, UHAMBMAYarb-
HO OnpeaenseTcs onTuMarnbHOe BpEMS UCMOrb30BaHUS Macna.

Kak ato pabotaert:
1. Bbl 3akasbiBaeTe y pmpmbl ADDINOL aHanuTuyeckuii KOMMnekT.

2. Bebl otbupaete npoby macna u3 macrnocuctembl ABuratens
(npy HopmarnbHoOW paboyeln Temnepartype, Bcerga u3 ogHoM
N TOW e TOYKW, BCerga OauH U TeM Xe MEeTOAOM, HU B KOeM
crniyyae He U3 ouneTpa U HUKOr4a nocrie gonmea 60onMbLIoro
KonuyecTea macna).

BHumatenbHo 3anonHuTte Gnaxk. 3atem npomapkvpyiite npobup-
Ky 1 otnpaBsTe Bcé B nabopatoputo OELCHECK B BpaHHeHOypr.

Jlabopatopuss OELCHECK npoaHanusupyetr macno, a pe-
3ynetaTbl npoaHanuanpyet ADDINOL Ha ocHoBe Hallewn crnie-
unanbHon matpuubl. Yepes 24 yaca* nocrne nocTynneHus
npobbl B nabopatoputo OELCHECK Bbl nomny4uTte OTYeT C
NHAMBUAYaNbHLIMU PpEKOMEHAAUNSMM.

KcTaTtu, ecnu Bbl BNepBble 3anvBaeTe Unv nepexogute Ha macna
MG 40-Extra Plus, MG 40-Extra LA nnn MG 40-Extra Synth, 1o
Mbl ONflaYnMBaeM pacxodbl Ha aHanu3 mMacna (8o 2 aHanusoB) U3
rasoBOro Auratensi, paboTaroLiero Ha NPUPOAHOM rase unm oco-
ObIX BUaax rasa.

Onepatop
Operator P €kome,, Bay,
IS
/ /?ec‘o

24h*

* 1o pabo4yum OHsiM / on working days

%,

()
>

=

o

S
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nalyses

—> MakcumasibHasi HaOeXXHOCMb, MOOKPErJIeHHas pe2ysisipPHbIMU aHaau3amu
Maximum safety with accompanying oil analyses

Up to two oil analyses free of charge

In principle, all manufacturers of gas engines and insurance com-
panies make high demands on the proof of oil analyses and place
differentiated requirements on intervals and limiting values. Oll
analyses provide information on the state of the plant; possible
engine damages can be detected in time and avoidable repairs
as well as unplanned downtimes are prevented.

ADDINOL supports this demand made by gas engine manufac-
turers and accompanies the application of its gas engine oils by
regular oil analyses. This way, the optimum oil change intervals for
every cogeneration system operated with natural or special gas
are determined individually.

And that’s how it works:
1. You contact ADDINOL for obtaining the analysis set.

2. You take used oil from the oil circuit of the engine (at normal
operating temperature, drawn always at the same place and
in the same manner, never take sample out of the filter and
not immediately after topping up large quantities of fresh oil).

Please complete the sample form carefully. Afterwards you
just mark the bottle and send everything to OELCHECK.

OELCHECK determines the values of your oil, the results are
assessed at ADDINOL by the help of our special matrix. With-
in 24 hours* after receipt of your sample at OELCHECK you
receive your own, individual recommendation concerning the
oil’s operating life.

By the way, with our starter kit we pay the costs for up to two oil
analyses for a gas engine operated with natural or special gas
first-filled or changed over to ADDINOL gas engine oil MG 40-Ex-
tra Plus, MG 40-Extra LA or MG 40-Extra Synth.
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Approved by leading engine manufacturers

MWM

GE Jenbacher (Deutz Power Systems)

/700INOL

MAN

THE ART OF OIL-SINCE 1936

MTU Onsite Energy
(MDE)

S
—> JluueH3uu eedyuwux Mexx0yHapoOHbIx rpou3zeodumesied deuzamesieu

pekomeHgoBaHo ans/
recommended for*

MG 40-Extra Plus TA 1000-1109 BR 2/3,

knacc/class B

TR 0199-99-2105
SuA 0,5-1,0 Ma%

M 3271-4 ocobbit BUA
rasa/special gas

BR 400 (BR
28xx/30xx)

MG 40-Extra LA TA 1000-1109 BR 2/3,

knacc/class A, Cat.

TR 0199-99-2105
SuA < 0,5 Ma%

M 3271-2 npupoaHbIn
ras/natural gas

BR 400 npvpogHbin
ra3/natural gas

MG 40-Extra Synth TA 1000-1109 BR
2/3/4/6, knacc/class A,

Cat.

M 3271-2 npupoaHbiv
ras/natural gas

BbINOSHSIET
TpeboBaHusi/meets:
BR 400/BR 4000
Mano3osibHble
rasoMoTOpHble Macna/
low-ash gas engine
oils

Caterpillar
Liebherr

Tedom

Wartsila
Waukesha
Cummins
RollsRoyce
Perkins

MTU

Deutz
Fa30)KI/I,D,KOCTHbIIZ
aBuratens/fuel injection
engines

MG 40 PowerSynth

Antifreeze Extra/ TA 1000-0201 TR 0199-99-2091

Antifreeze Extra 4060

MAN 324 Type SNF

pasnnyHble NMPOU3BOAUTENM
KOMMaKTHbIX
KOreHepaLOHHbIX
YCTaHOBOK/

various manufacturers
of compact micro
cogeneration units

BR = cepusi/Series - Ma% = npoueHT no macce/weight percent - SUA = cynbcaTtHas 3ona/sulphated ash - Cat. = katanuTuyeckuii HemTpanuaatop/operation with catalytic

converter

JIueHann,  BbldaHHble  HalWWM  ra30MOTOPHLIM  Macram
npoussogutenammu asuratenenn (OEM), MoxHO HaWTu B
aKTyarnbHOM CMMCKe FopHYe-CMa304HbIX MaTepuanoB OTAeNbHbIX
npounssoautenen. 3a nogpobHom nHdopmaumen obpallantecs B
HaLLy crny»6y TexnoaaepKu.

[ononHuTenbHas pekoMeHOaUus: oxraxaarolme cpeacTea
| Cooler protection

[ns HagexHoW BCECTOPOHHEN 3allMThbl BCEX Y3rOB ABUrarens
OT KOPPO3UKN Mbl pEKOMEHYEM MUCMOSb30BaTh CreumnanbHOe OX-
naxpgarolee cpencteo. B cuctemax oxnaxaeHusi aBuratenen
BHYTPEHHErO CropaHusi Hauny4LmMMm obpasomM 3apekomMeHOoBa-
no cebs Hawe oxnaxgatllee cpeacteso ADDINOL Antifreeze
Extra 4060, 13roToBrIEHHOE HA OCHOBE JTUFMEHITIMKOMSA MO UH-
HOBaLMOHHOW TexHonorun opraHnyecknx kucnot (OAT, Organic
Acid Technology) 6e3 npumeHeHns cunmkatoB. [NpoaykT 3apa-
Hee CMelLlaH Cco crneunanbHON BOAOK, YTO NO3BOSSAET €ro cpasy
MCMonb30BaTh Npu crtabunsHom kadvectee. OH obecrieyvBaeT
ONTUMarbHbIN TEMMOOOMEH B TEYEHME BCETO CPOKa JKCNIyaTa-
LMK, OTIIMYAETCA MUHUMAsIbHOW CKIOHHOCTLIO K OTIIOXKEHMAM U
3ahbheKTNBHO NpeaoTBpaLLaeT 06pa3oBaHNE NEHbI.

For the reliable all-round protection of all components against
corrosion we recommend the use of special cooler-protect-
ing agents. In cooling circuits of stationary gas engines our
ADDINOL Antifreeze Extra 4060 has been tried and tested.
The cooler-protecting agent is based on ethylene-glycol and
the innovative OAT-(Organic Acid Technology) formula which
is free of silicates. It is pre-mixed with special water and ready
for use at stable quality. It ensures optimum heat exchange
over the whole operating cycle, displays a minor tendency to
form deposits only and prevents foam formation efficiently.

The OEM approvals of gas engine oils can be found in the current
operating manuals of the manufacturers. Please just contact our
technical service for more information.

Welcome to the World of ADDINOL
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