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Introduction
This manual is published for informational purposes only. Thermo King®makes no representations warranties express
or implied, with respect to the information recommendations and descriptions contained herein. Information provided
should not be regarded as all-inclusive or covering all contingencies. If further information is required, Thermo King
Service Department should be consulted.

TThheerrmmoo KKiinngg’’ss wwaarrrraannttyy sshhaallll nnoott aappppllyy ttoo aannyy eeqquuiippmmeenntt wwhhiicchh hhaass bbeeeenn ““ssoo iinnssttaalllleedd,, mmaaiinnttaaiinneedd,, rreeppaaiirreedd
oorr aalltteerreedd aass,, iinn tthhee mmaannuuffaaccttuurreerr’’ss jjuuddggmmeenntt,, ttoo aaffffeecctt iittss iinntteeggrriittyy..””

MMaannuuffaaccttuurreerr sshhaallll hhaavvee nnoo lliiaabbiilliittyy ttoo aannyy ppeerrssoonn oorr eennttiittyy ffoorr aannyy ppeerrssoonnaall iinnjjuurryy,, pprrooppeerrttyy ddaammaaggee oorr aannyy
ootthheerr ddiirreecctt,, iinnddiirreecctt,, ssppeecciiaall,, oorr ccoonnsseeqquueennttiiaall ddaammaaggeess wwhhaattssooeevveerr,, aarriissiinngg oouutt ooff tthhee uussee ooff tthhiiss mmaannuuaall oorr
aannyy iinnffoorrmmaattiioonn,, rreeccoommmmeennddaattiioonnss oorr ddeessccrriippttiioonnss ccoonnttaaiinneedd hheerreeiinn.. TThhee pprroocceedduurreess ddeessccrriibbeedd hheerreeiinn sshhoouulldd
oonnllyy bbee uunnddeerrttaakkeenn bbyy ssuuiittaabbllyy qquuaalliiffiieedd ppeerrssoonnnneell.. FFaaiilluurree ttoo iimmpplleemmeenntt tthheessee pprroocceedduurreess ccoorrrreeccttllyy mmaayy ccaauussee
ddaammaaggee ttoo tthhee TThheerrmmoo KKiinngg uunniitt oorr ootthheerr pprrooppeerrttyy oorr ppeerrssoonnaall iinnjjuurryy..

General Information
Themaintenance information in this manual covers unit models:

SGCO 4000 System Number 718208M

SGUM 4000 System Number 718207M

For further information, refer to:

SGCO 5000 Parts Manual TK 55683

SGUM 5000 Parts Manual TK 55682

TKDV6 Engine Repair Manual TK 55810

Tool Catalog TK 5955

The information in this manual is provided to assist owners, operators and service people in the proper upkeep and maintenance of Thermo
King units.

Model Nomenclature
SM: Side-mount unit frame
CM: Center-mount unit frame
CO: Clip-on unit frame

NNoottee:: For Parts Manual TK 55683 go to Eletronic Parts Catalog and search for Grid Number “18U85”.

NNoottee:: For Parts Manual TK 55682 go to Eletronic Parts Catalog and search for Grid Number “18U81”.

Revision History
Revision A (01/2021) Updated Manual.

https://emea-infocentral.mythermoking.com/en/search-result.html?bu=tk-emea-infocentral:business-unit/marine-solutions&fulltext=TK+55810
https://emea-infocentral.mythermoking.com/en/search-result.html?bu=tk-emea-infocentral:business-unit/hvac-solutions&fulltext=TK+5955
https://www.mythermoking.com/EBiz/ThermokingEPC/Views/SearchIndex.aspx?
https://www.mythermoking.com/EBiz/ThermokingEPC/Views/SearchIndex.aspx?
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Customer Satisfaction Survey
Let your voice be heard!

Your feedback will help improve our manuals. The survey is accessible through any internet-connected device with a
web browser.

Scan the Quick Response (QR) code or click Technical Publications TK Americas Feedback to complete the survey.

Scan the Quick Response (QR) code or click Technical Publications EMEA Feedback

Serial Number Location
• EEnnggiinnee:: Engine identification plate is located on the engine valve cover.

• GGeenneerraattoorr:: The generator nameplate is attached to the generator housing. The serial number is located on this
nameplate.

• SSGGUUMMUUnniittss:: The unit serial number nameplate is attached to the unit frame near the rear mounting bracket or on
the air cleaner bracket.

• SSGGCCOO UUnniittss:: The unit serial number nameplate is attached to the unit battery box beside the engine compartment.

• CCoonnttrroolllleerr::The controller serial number nameplate is on the end of the controller and on mounting flange of
controller.

IInnttrroodduuccttiioonn

https://tranetechnologies.iad1.qualtrics.com/jfe/form/SV_2octfSHoUJxsk6x?Q_CHL=qr&Q_JFE=qdg
https://tranetechnologies.iad1.qualtrics.com/jfe/form/SV_5v7nS5zOGznZUTI


4 TK 61010-4-MM-EN

SSaaffeettyy PPrreeccaauuttiioonnss .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1111
Danger, Warning, Caution, and Notice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

General Practices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Electrical Hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
High Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Low Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Battery Installation and Cable Routing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Battery Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Electrostatic Discharge Precautions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Electrostatic Discharge and the Controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Controller/Microprocessor Service Precautions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Welding on Refrigeration Units or Containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

High Pressure Fuel Hazards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

First Aid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

SSppeecciiffiiccaattiioonnss .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1177
Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Electrical Control System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Radiator Fan Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Controller Default Settings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Series Unit Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

MMaaiinntteennaannccee IInnssppeeccttiioonn SScchheedduullee .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2211

UUnniitt DDeessccrriippttiioonn .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2222
General Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

EMI 3000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

SG+ Microprocessor Controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Unit Instruments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Indicator LEDs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

Unit Protection Devices. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

EcoPower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Fuel Level Sensor Option . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 2266
SGCO 4000 Front View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

SGCO 4000 Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

SGCO 4000 Decals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

SGCO 4000 Mounting View . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Table of Contents



TK 61010-4-MM-EN 5

SGUM 4000 Views . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

SGCM 4000 Decals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

SGCM 4000 Dimensions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

SGSM 4000 Dimensions 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

SGSM 4000 Dimensions 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

SG 4000 Series Engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

GGeennsseett MMooddeell FFeeaattuurreess .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3366

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3377
SG+ Controller Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Microprocessor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
Controller Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Miscellaneous Controller Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

SG+ Navigating the Controller Menus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
CCoonnttrroolllleerr DDiissppllaayy MMeennuuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
NNaavviiggaattiinngg CCoonnttrroolllleerr MMeennuuss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
Menu Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Data Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Alarm List Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Message List Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Commands Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Misc. Functions Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Configuration Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Event Log Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Standard Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Pause Mode Displays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Controller Link Down Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

SG+ Operating Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Pretrip Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
VViissuuaall IInnssppeeccttiioonn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Starting the Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
After Start Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Pretrip Inspection Test (PTI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Main Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Data Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Engine Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Engine Lamps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Internal States. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Alarm List Menu SG+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Alarm Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Displaying and Acknowledging Alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Alarm Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Message List Menu SG+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
DDiissppllaayyiinngg aanndd AAcckknnoowwlleeddggiinngg MMeessssaaggeess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

TTaabbllee ooff CCoonntteennttss



6 TK 61010-4-MM-EN

Message Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Commands Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Pretrip Inspection Test (PTI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Manual Function Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
ECU Service Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
Oil Priming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
System Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Misc. Functions Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
C/F Temperature Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
SW/HW Version (Software / Hardware) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
Timers and Counters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83
Date and Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Configuration Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Setting Hour Meter Thresholds and Resetting Hour Meters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Event Log Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
Event Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
Fuel Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
LogView and Viewing SG+ Logs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

SSGG++ 11..55 CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 9955
SG+ 1.5 Controller Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Microprocessor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
Controller Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Miscellaneous Controller Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

SSGG++ 11..55 -- NNaavviiggaattiinngg tthhee CCoonnttrroolllleerr MMeennuuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
CCoonnttrroolllleerr DDiissppllaayy MMeennuuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
NNaavviiggaattiinngg CCoonnttrroolllleerr MMeennuuss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Menu Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
Data Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Alarm List Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Message List Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Commands Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Misc. Functions Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Configuration Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Event Log Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
Standard Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
Pause Mode Displays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Controller Link Down Display. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

SG+ 1.5 New Controller Set Up. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

SG+ 1.5 Operating Instructions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Pretrip Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
VViissuuaall IInnssppeeccttiioonn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

Starting the Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
After Start Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
Pretrip Inspection Test (PTI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Main Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114
Data Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
Engine Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

TTaabbllee ooff CCoonntteennttss



TK 61010-4-MM-EN 7

Engine Lamps. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122
Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124
Internal States. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

Alarm List Menu SG+ 1.5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Alarm Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Displaying and Acknowledging Alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126
Alarm Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

Message List Menu SG+ 1.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
DDiissppllaayyiinngg aanndd AAcckknnoowwlleeddggiinngg MMeessssaaggeess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Message Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130

Commands Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132
Pretrip Inspection Test (PTI) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134
Manual Function Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136
Speed Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
ECU Service Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
Oil Priming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
Fuel Priming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
Clear P Codes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
Timing Belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

Misc. Functions Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141
C/F Temperature and Language Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143
SW/HW Version (Software / Hardware) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
Timers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
Counters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
Date and Time . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

Configuration Menu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
Controls. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Unit Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
Option Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
System Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
MISCH Configuration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Event Log Menu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
Fuel Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
USB Copy Event Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

LogView and Viewing SG+ Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
Setting Hour Meter Thresholds and Resetting Hour Meters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

EElleeccttrriiccaall MMaaiinntteennaannccee.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..117711
Battery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

Relays SG+. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
Ignition Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
Run Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
Preheat Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

Relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Ignition Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Run Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Fuel Pump Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
Start Relay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

TTaabbllee ooff CCoonntteennttss



8 TK 61010-4-MM-EN

Preheat Relay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

Fuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
ECU Fuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

Unit Wiring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174

Wire Harness Routing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

12 Vdc Charging System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

Glow Plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175

EEnnggiinnee MMaaiinntteennaannccee .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..117766
TKDV6 Diesel Engine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

TKDV6 Engine Service. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

Engine Lubrication System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
Engine Oil Change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
Oil Filter Change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Prime Lubrication System. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177
Low Oil Pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Engine Cooling System. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
Extended Life Coolant (ELC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
Antifreeze Maintenance Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
Checking the Antifreeze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
Changing the Antifreeze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180

Bleeding Air from the Cooling System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
Engine Thermostat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
Coolant Level Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Testing the Coolant Level Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Checking the Float . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Replacing the Coolant Level Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

Engine Fuel System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
Fuel Line Routing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
Fuel System Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Maintenance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Draining Water from Fuel Tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Fuel Filter/Water Separator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
Fuel Filter and Water Separator Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Primary Fuel Filter / Water Separator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185
Secondary Fuel Filter (if equipped). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186
Secondary Filter Icon Identification (if equipped) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Electric Fuel Pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

Bleeding the Fuel System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
SG 4000 Series with SG+ and One Fuel Filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
SG 4000 Series with SG+ and Two Fuel Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

TTaabbllee ooff CCoonntteennttss



TK 61010-4-MM-EN 9

SG 4000 Series with SG+ 1.5 and Two Fuel Filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

Exhaust Gas Recirculation (EGR) System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Diesel Oxidation Catalyst (DOC) System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Timing Belt Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

EMI 3000 Air Cleaner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210

PPeeuuggeeoott EEXXXXOODDiiaagg DDiiaaggnnoossttiicc EEnnggiinnee SSeerrvviiccee .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..221111
Connecting and Using the Peugeot EXXODiag Diagnostic Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

AAlltteerrnnaattoorr OOppeerraattiioonn aanndd DDiiaaggnnoossiiss .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..221155
General Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Alternator Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Starting Excitation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Running Excitation and Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Overload . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Overload Shutdown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Alternator Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Preliminary Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216
Test Instruments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Alternator Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Test 1 - Determine if problem is with the DSR or the Alternator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Test 2 - Alternator Exciter Field Testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
Test 3 - Alternator Stator Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
Test 4- Exciter and Diode Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

Megohmmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

Maintenance Procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
General Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
Insulation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222
Field Coils, Stator Windings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
Generator Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
Generator Bearing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
Impeller Fan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

Alternator Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
Alternator Removal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
Alternator Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..222277
Unit Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

Mounting Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

SGSM Typical Unit Installation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

SGSM Keener Arm Unit Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229

SGCM Unit Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

TTaabbllee ooff CCoonntteennttss



10 TK 61010-4-MM-EN

SGCO Clip-on Corner Clamp Unit Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

Radiator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Radiator Fan Motor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Fan Installation for Separate Fan and Fan Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

MMeecchhaanniiccaall DDiiaaggnnoossiiss.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..223366

DDiiaaggrraamm IInnddeexx.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..223399

CCOONNTTRROOLLLLEERR MMEENNUU GGUUIIDDEE.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..224466

CCoonnttrroolllleerr MMeennuu GGuuiiddee.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..224499

TTaabbllee ooff CCoonntteennttss



TK 61010-4-MM-EN 11

Safety Precautions
Danger, Warning, Caution, and Notice
Thermo King® recommends that all service be performed by a Thermo King dealer and to be aware of several general
safety practices.

Safety advisories appear throughout this manual as required. Your personal safety and the proper operation of this unit
depend upon the strict observance of these precautions. The four types of advisories are defined as follows:

DDaannggeerr
HHaazzaarrdd!!
IInnddiiccaatteess aann iimmmmiinneennttllyy hhaazzaarrddoouuss ssiittuuaattiioonn wwhhiicchh,, iiff nnoott aavvooiiddeedd,, wwiillll rreessuulltt iinn ddeeaatthh oorr sseerriioouuss iinnjjuurryy..

WWaarrnniinngg
HHaazzaarrdd!!
IInnddiiccaatteess aa ppootteennttiiaallllyy hhaazzaarrddoouuss ssiittuuaattiioonn wwhhiicchh,, iiff nnoott aavvooiiddeedd,, ccoouulldd rreessuulltt iinn ddeeaatthh oorr sseerriioouuss iinnjjuurryy..

CCaauuttiioonn
HHaazzaarrdd!!
IInnddiiccaatteess aa ppootteennttiiaallllyy hhaazzaarrddoouuss ssiittuuaattiioonn wwhhiicchh,, iiff nnoott aavvooiiddeedd,, ccoouulldd rreessuulltt iinn mmiinnoorr oorr mmooddeerraattee iinnjjuurryy aanndd
uunnssaaffee pprraaccttiicceess..

NNoottiiccee
HHaazzaarrdd!!
IInnddiiccaatteess aa ssiittuuaattiioonn tthhaatt ccoouulldd rreessuulltt iinn eeqquuiippmmeenntt oorr pprrooppeerrttyy--ddaammaaggee oonnllyy aacccciiddeennttss..

General Practices
WWaarrnniinngg

PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE)) RReeqquuiirreedd!!
AAllwwaayyss wweeaarr ggoogggglleess oorr ssaaffeettyy ggllaasssseess aanndd pprrooppeerr PPPPEE wwhheenn wwoorrkkiinngg oonn aa uunniitt.. RReeffrriiggeerraanntt lliiqquuiidd,, ooiill,, aanndd
bbaatttteerryy aacciidd ccaann ppeerrmmaanneennttllyy ddaammaaggee yyoouurr eeyyeess.. WWhheenn wwoorrkkiinngg wwiitthh oorr aarroouunndd hhaazzaarrddoouuss cchheemmiiccaallss,,
AALLWWAAYYSS rreeffeerr ttoo tthhee aapppplliiccaabbllee MMaatteerriiaall DDaattaa SSaaffeettyy SShheeeettss ((MMSSDDSS)) aanndd OOSSHHAA//GGHHSS ((GGlloobbaall HHaarrmmoonniizzeedd
SSyysstteemm ooff CCllaassssiiffiiccaattiioonn aanndd LLaabbeelllliinngg ooff CChheemmiiccaallss)) gguuiiddeelliinneess ffoorr iinnffoorrmmaattiioonn oonn aalllloowwaabbllee ppeerrssoonnaall
eexxppoossuurree lleevveellss,, pprrooppeerr rreessppiirraattoorryy pprrootteeccttiioonn,, aanndd hhaannddlliinngg iinnssttrruuccttiioonnss..

WWaarrnniinngg
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
NNeevveerr ddrriillll hhoolleess iinnttoo tthhee uunniitt uunnlleessss iinnssttrruucctteedd bbyy TThheerrmmoo KKiinngg.. HHoolleess ddrriilllleedd iinnttoo hhiigghh vvoollttaaggee ccaabblleess ccoouulldd
ccaauussee aann eelleeccttrriiccaall ffiirree,, sseevveerree ppeerrssoonnaall iinnjjuurryy,, oorr eevveenn ddeeaatthh..

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
WWhheenn uussiinngg llaaddddeerrss ttoo iinnssttaallll oorr sseerrvviiccee rreeffrriiggeerraattiioonn ssyysstteemmss,, aallwwaayyss oobbsseerrvvee tthhee llaaddddeerr mmaannuuffaaccttuurreerr’’ss
ssaaffeettyy llaabbeellss aanndd wwaarrnniinnggss.. AA wwoorrkk ppllaattffoorrmm oorr ssccaaffffoollddiinngg iiss tthhee rreeccoommmmeennddeedd mmeetthhoodd ffoorr iinnssttaallllaattiioonnss aanndd
sseerrvviicciinngg..
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NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
AAllll uunniitt mmoouunnttiinngg bboollttss mmuusstt bbee iinnssttaalllleedd,, bbee tthhee ccoorrrreecctt lleennggtthh ffoorr tthheeiirr aapppplliiccaattiioonn,, aanndd ttoorrqquueedd ttoo
ssppeecciiffiiccaattiioonnss.. MMiissssiinngg bboollttss,, iinnccoorrrreecctt bboolltt lleennggtthhss aanndd iimmpprrooppeerr ttoorrqquuee ssppeecciiffiiccaattiioonnss ccaann ddaammaaggee
eeqquuiippmmeenntt aanndd vvooiidd tthhee wwaarrrraannttyy..

Electrical Hazards
EElleeccttrriiccaall PPrreeccaauuttiioonnss

• The possibility of serious or fatal injury from electrical shock exists when servicing a Genset unit. Extreme care must
be used when working with a refrigeration unit that is connected to its power source.

• Extreme care must be used even if the unit is not running. Lethal voltage potentials can exist at the unit power cord,
inside the control box, inside any high voltage junction box, at the motors and within the wiring harnesses.

• In general, disconnect the unit battery and disconnect any power cords before repairing or changing any Genset
components.

• Even though the controller is turned off, one of the phases is still live and represents a potential danger of
electrocution.

High Voltage

DDaannggeerr
HHaazzaarrddoouuss VVoollttaaggee!!
HHiigghh VVoollttaaggee iiss pprreesseenntt wwhheenn eennggiinnee iiss rruunnnniinngg!! DDiissccoonnnneecctt mmaaiinn bbaatttteerryy ccaabblleess ttoo eennssuurree tthhee uunniitt ccaannnnoott bbee
ssttaarrtteedd!!

DDaannggeerr
HHaazzaarrddoouuss VVoollttaaggee!!
LLeetthhaall aammoouunnttss ooff vvoollttaaggee aarree pprreesseenntt iinn ssoommee eelleeccttrriiccaall cciirrccuuiittss.. UUssee eexxttrreemmee ccaarree wwhheenn wwoorrkkiinngg oonn aann
ooppeerraattiinngg uunniitt.. IIff tthheerree iiss aa rriisskk ooff eenneerrggiizzeedd eelleeccttrriiccaall ccoonnttaacctt,, aarrcc,, oorr ffllaasshh,, tteecchhnniicciiaannss MMUUSSTT ppuutt oonn aallll PPPPEE iinn
aaccccoorrddaannccee wwiitthh OOSSHHAA,, NNFFPPAA 7700EE,, oorr ootthheerr llooccaall,, ssttaattee,, oorr ccoouunnttrryy--ssppeecciiffiicc rreeqquuiirreemmeennttss ffoorr aarrcc ffllaasshh
pprrootteeccttiioonn PPRRIIOORR ttoo sseerrvviicciinngg tthhee uunniitt.. NNEEVVEERR PPEERRFFOORRMM AANNYY SSWWIITTCCHHIINNGG,, DDIISSCCOONNNNEECCTTIINNGG,, OORR VVOOLLTTAAGGEE
TTEESSTTIINNGGWWIITTHHOOUUTT PPRROOPPEERR EELLEECCTTRRIICCAALL PPPPEE AANNDD AARRCC FFLLAASSHHIINNGG CCLLOOTTHHIINNGG.. EELLEECCTTRRIICCAALL MMEETTEERRSS AANNDD
EEQQUUIIPPMMEENNTT MMUUSSTT BBEE PPRROOPPEERRLLYY RRAATTEEDD FFOORR IINNTTEENNDDEEDD VVOOLLTTAAGGEE..

WWaarrnniinngg
HHaazzaarrddoouuss VVoollttaaggee!!
TTrreeaatt aallll wwiirreess aanndd ccoonnnneeccttiioonnss aass iiff tthheeyy wweerree hhiigghh vvoollttaaggee uunnttiill aa mmeetteerr aanndd wwiirriinngg ddiiaaggrraamm iinnddiiccaattee
ootthheerrwwiissee.. OOnnllyy uussee ttoooollss wwiitthh iinnssuullaatteedd hhaannddlleess.. NNeevveerr hhoolldd uunniinnssuullaatteedd mmeettaall ttoooollss nneeaarr eexxppoosseedd,, eenneerrggiizzeedd
ccoonndduuccttoorrss.. IIff tthheerree iiss aa rriisskk ooff eenneerrggiizzeedd eelleeccttrriiccaall ccoonnttaacctt,, aarrcc,, oorr ffllaasshh,, tteecchhnniicciiaannss MMUUSSTT ppuutt oonn aallll PPPPEE iinn
aaccccoorrddaannccee wwiitthh OOSSHHAA,, NNFFPPAA 7700EE,, oorr ootthheerr llooccaall,, ssttaattee,, oorr ccoouunnttrryy--ssppeecciiffiicc rreeqquuiirreemmeennttss ffoorr aarrcc ffllaasshh
pprrootteeccttiioonn PPRRIIOORR ttoo sseerrvviicciinngg tthhee uunniitt.. NNEEVVEERR PPEERRFFOORRMM AANNYY SSWWIITTCCHHIINNGG,, DDIISSCCOONNNNEECCTTIINNGG,, OORR VVOOLLTTAAGGEE
TTEESSTTIINNGGWWIITTHHOOUUTT PPRROOPPEERR EELLEECCTTRRIICCAALL PPPPEE AANNDD AARRCC FFLLAASSHHIINNGG CCLLOOTTHHIINNGG.. EELLEECCTTRRIICCAALL MMEETTEERRSS AANNDD
EEQQUUIIPPMMEENNTT MMUUSSTT BBEE PPRROOPPEERRLLYY RRAATTEEDD FFOORR IINNTTEENNDDEEDD VVOOLLTTAAGGEE..

SSaaffeettyy PPrreeccaauuttiioonnss
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WWaarrnniinngg
HHaazzaarrddoouuss VVoollttaaggee!!
NNeevveerr wwoorrkk aalloonnee oonn hhiigghh vvoollttaaggee cciirrccuuiittss iinn tthhee uunniitt.. AAnnootthheerr ppeerrssoonn sshhoouulldd bbee nneeaarrbbyy ttoo sshhuutt ooffff tthhee uunniitt aanndd
pprroovviiddee aaiidd iinn tthhee eevveenntt ooff aann aacccciiddeenntt.. IIff tthheerree iiss aa rriisskk ooff eenneerrggiizzeedd eelleeccttrriiccaall ccoonnttaacctt,, aarrcc,, oorr ffllaasshh,, tteecchhnniicciiaannss
MMUUSSTT ppuutt oonn aallll PPPPEE iinn aaccccoorrddaannccee wwiitthh OOSSHHAA,, NNFFPPAA 7700EE,, oorr ootthheerr llooccaall,, ssttaattee,, oorr ccoouunnttrryy--ssppeecciiffiicc
rreeqquuiirreemmeennttss ffoorr aarrcc ffllaasshh pprrootteeccttiioonn PPRRIIOORR ttoo sseerrvviicciinngg tthhee uunniitt.. NNEEVVEERR PPEERRFFOORRMM AANNYY SSWWIITTCCHHIINNGG,,
DDIISSCCOONNNNEECCTTIINNGG,, OORR VVOOLLTTAAGGEE TTEESSTTIINNGGWWIITTHHOOUUTT PPRROOPPEERR EELLEECCTTRRIICCAALL PPPPEE AANNDD AARRCC FFLLAASSHHIINNGG
CCLLOOTTHHIINNGG.. EELLEECCTTRRIICCAALL MMEETTEERRSS AANNDD EEQQUUIIPPMMEENNTT MMUUSSTT BBEE PPRROOPPEERRLLYY RRAATTEEDD FFOORR IINNTTEENNDDEEDD VVOOLLTTAAGGEE..

WWaarrnniinngg
PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE)) RReeqquuiirreedd!!
IInn tthhee eevveenntt ooff aann eelleeccttrriiccaall aacccciiddeenntt,, aallll rreeqquuiirreedd PPPPEE sshhoouulldd bbee nneeaarr tthhee wwoorrkk aarreeaa iinn aaccccoorrddaannccee wwiitthh OOSSHHAA,,
NNFFPPEE 7700EE,, oorr ootthheerr llooccaall,, ssttaattee,, oorr ccoouunnttrryy--ssppeecciiffiicc rreeqquuiirreemmeennttss ffoorr aa CCaatteeggoorryy 33 rriisskk..

WWaarrnniinngg
HHaazzaarrddoouuss VVoollttaaggee!!
TThhee uunniitt OOnn//OOffff sswwiittcchh mmuusstt bbee ttuurrnneedd OOffff bbeeffoorree ccoonnnneeccttiinngg oorr ddiissccoonnnneeccttiinngg tthhee ssttaannddbbyy ppoowweerr pplluugg.. NNeevveerr
aatttteemmpptt ttoo ssttoopp tthhee uunniitt bbyy ddiissccoonnnneeccttiinngg tthhee ppoowweerr pplluugg..

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
TThhee uunniitt ppoowweerr pplluugg mmuusstt bbee cclleeaann aanndd ddrryy bbeeffoorree ccoonnnneeccttiinngg iitt ttoo aa ppoowweerr ssoouurrccee..

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
DDoo nnoott mmaakkee rraappiidd mmoovveess wwhheenn wwoorrkkiinngg oonn hhiigghh vvoollttaaggee cciirrccuuiittss iinn tthhee uunniitt.. DDoo nnoott ggrraabb ffoorr ffaalllliinngg ttoooollss
bbeeccaauussee yyoouu mmiigghhtt aacccciiddeennttaallllyy ttoouucchh aa hhiigghh vvoollttaaggee ssoouurrccee..

Low Voltage

WWaarrnniinngg
LLiivvee EElleeccttrriiccaall CCoommppoonneennttss!!
CCoonnttrrooll cciirrccuuiittss aarree llooww vvoollttaaggee ((2244 VVaacc aanndd 1122 VVddcc)).. TThhiiss vvoollttaaggee ppootteennttiiaall iiss nnoott ccoonnssiiddeerreedd ddaannggeerroouuss.. LLaarrggee
aammoouunntt ooff ccuurrrreenntt aavvaaiillaabbllee ((oovveerr 3300 aammppeerreess)) ccaann ccaauussee sseevveerree bbuurrnnss iiff sshhoorrtteedd ttoo ggrroouunndd.. DDoo nnoott wweeaarr
jjeewweellrryy,, wwaattcchh oorr rriinnggss.. TThheessee iitteemmss ccaann sshhoorrttccuutt eelleeccttrriiccaall cciirrccuuiittss aanndd ccaauussee sseevveerree bbuurrnnss ttoo tthhee wweeaarreerr..

Battery Installation and Cable Routing

WWaarrnniinngg
HHaazzaarrdd ooff EExxpplloossiioonn!!
AAnn iimmpprrooppeerrllyy iinnssttaalllleedd bbaatttteerryy ccoouulldd rreessuulltt iinn aa ffiirree,, eexxpplloossiioonn,, oorr iinnjjuurryy.. AA TThheerrmmoo KKiinngg aapppprroovveedd bbaatttteerryy
mmuusstt bbee iinnssttaalllleedd aanndd pprrooppeerrllyy sseeccuurreedd ttoo tthhee bbaatttteerryy ttrraayy..

SSaaffeettyy PPrreeccaauuttiioonnss
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WWaarrnniinngg
HHaazzaarrdd ooff EExxpplloossiioonn!!
IImmpprrooppeerrllyy iinnssttaalllleedd bbaatttteerryy ccaabblleess ccoouulldd rreessuulltt iinn aa ffiirree,, eexxpplloossiioonn,, oorr iinnjjuurryy.. BBaatttteerryy ccaabblleess mmuusstt bbee iinnssttaalllleedd,,
rroouutteedd,, aanndd sseeccuurreedd pprrooppeerrllyy ttoo pprreevveenntt tthheemm ffrroomm rruubbbbiinngg,, cchhaaffffiinngg,, oorr mmaakkiinngg ccoonnttaacctt wwiitthh hhoott,, sshhaarrpp,, oorr
rroottaattiinngg ccoommppoonneennttss..

WWaarrnniinngg
FFiirree HHaazzaarrdd!!
DDoo nnoott aattttaacchh ffuueell lliinneess ttoo bbaatttteerryy ccaabblleess oorr eelleeccttrriiccaall hhaarrnneesssseess.. TThhiiss hhaass tthhee ppootteennttiiaall ttoo ccaauussee aa ffiirree aanndd
ccoouulldd ccaauussee sseerriioouuss iinnjjuurryy oorr ddeeaatthh..

WWaarrnniinngg
HHaazzaarrdd ooff EExxpplloossiioonn!!
AAllwwaayyss ccoovveerr bbaatttteerryy tteerrmmiinnaallss ttoo pprreevveenntt tthheemm ffrroommmmaakkiinngg ccoonnttaacctt wwiitthh mmeettaall ccoommppoonneennttss dduurriinngg bbaatttteerryy
iinnssttaallllaattiioonn.. BBaatttteerryy tteerrmmiinnaallss ggrroouunnddiinngg aaggaaiinnsstt mmeettaall ccoouulldd ccaauussee tthhee bbaatttteerryy ttoo eexxppllooddee..

CCaauuttiioonn
HHaazzaarrddoouuss SSeerrvviiccee PPrroocceedduurreess!!
SSeett aallll uunniitt eelleeccttrriiccaall ccoonnttrroollss ttoo tthhee OOFFFF ppoossiittiioonn bbeeffoorree ccoonnnneeccttiinngg bbaatttteerryy ccaabblleess ttoo tthhee bbaatttteerryy ttoo pprreevveenntt tthhee
uunniitt ffrroomm ssttaarrttiinngg uunneexxppeecctteeddllyy aanndd ccaauussiinngg ppeerrssoonnaall iinnjjuurryy..

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
DDoo nnoott ccoonnnneecctt ootthheerr mmaannuuffaaccttuurreerrss eeqquuiippmmeenntt oorr aacccceessssoorriieess ttoo tthhee uunniitt oorr ttoo tthhee TThheerrmmoo KKiinngg BBaatttteerriieess
uunnlleessss aapppprroovveedd bbyy TThheerrmmoo KKiinngg.. FFaaiilluurree ttoo ddoo ssoo ccaann rreessuulltt iinn sseevveerree ddaammaaggee ttoo eeqquuiippmmeenntt aanndd vvooiidd tthhee
wwaarrrraannttyy..

Battery Removal

WWaarrnniinngg
HHaazzaarrdd ooff EExxpplloossiioonn!!
WWhheenn rreemmoovviinngg bbaatttteerryy ccaabblleess,, AALLWWAAYYSS ddiissccoonnnneecctt tthhee nneeggaattiivvee bbaatttteerryy tteerrmmiinnaall ffiirrsstt.. TThheenn rreemmoovvee tthhee
ppoossiittiivvee tteerrmmiinnaall.. WWhheenn rreeccoonnnneeccttiinngg tthhee bbaatttteerryy tteerrmmiinnaallss,, ccoonnnneecctt tthhee ppoossiittiivvee tteerrmmiinnaall ((++)) ffiirrsstt,, aanndd
ccoonnnneecctt tthhee nneeggaattiivvee ((--)) tteerrmmiinnaall llaasstt..

This order is important because the frame is grounded to the negative battery terminal. If the negative terminal is still
connected, a complete circuit exists from the positive terminal of the battery to the frame. Metal objects contacting the
positive side and the frame simultaneously will cause sparks or arcing. If there are sufficient hydrogen gases emitted
from the battery, an explosion might occur, causing equipment damage, serious injury, even death.

Electrostatic Discharge Precautions
Precautions must be taken to prevent electrostatic discharge while servicing the microprocessor controller and related
components. The risk of significant damage to the electronic components of the unit is possible if these precautionary
measures are not followed. The primary risk potential results from the failure to wear adequate electrostatic discharge
preventive equipment when handling and servicing the controller. The second cause results from electric welding on
the unit and container chassis without taking precautionary steps.

SSaaffeettyy PPrreeccaauuttiioonnss
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Electrostatic Discharge and the Controller
You must avoid electrostatic discharges when servicing the controller. Solid-state integrated circuit components can be
severely damaged or destroyed with less than a small spark from a finger to metal object. You must rigidly adhere to
the following statements when servicing these units. This will avoid controller damage or destruction.

• Disconnect all power to the unit.

• Avoid wearing clothing that generates static electricity (wool, nylon, polyester, etc.).

• Do wear a static discharge wrist strap (refer to Tool Catalog) with the lead end connected to the controller's ground
terminal. These straps are available at most electronic equipment distributors. Do not wear these straps with power
applied to the unit.

• Avoid contacting the electronic components on the circuit boards of the unit being serviced.

• Leave the circuit boards in their static proof packing materials until ready for installation.

• Return a defective controller for repair in the same static protective packing materials from which the replacement
component was removed.

• Check the wiring after servicing the unit for possible errors. Complete this task before restoring power.

Controller/Microprocessor Service Precautions
Take precautions to prevent electrostatic discharge when servicing the controller or microprocessor and its related
components. Even tiny amounts of current can severely damage or destroy electronic components.

Observe the following precautions when servicing a controller or microprocessor control system to avoid damaging
electronic components. Refer to the applicable unit, controller, or microprocessor diagnostic manual for more
information.

• If the unit has a service or microprocessor ON/OFF switch, turn it OFF before connecting or disconnecting the
battery.

• Disconnect power to the unit.

• Avoid wearing clothing that generates static electricity (wool, nylon, polyester, etc.).

• Wear a wrist strap (P/N 204-622 or equivalent) with the lead end connected to the microprocessor or unit ground
terminal (if equipped). These straps are available from most electronic equipment distributors. DO NOT wear these
straps with power applied to the unit.

• Avoid unnecessary contact with the electronic components.

• Store and ship electronic components in antistatic bags and protective packaging.

• Leave electronic components in their antistatic packing materials until you’re ready to use them.

• After servicing any electronic components, check the wiring for possible errors before restoring power to the unit.

• Never use a battery and a light bulb to test circuits on any controller or microprocessor-based equipment.

Welding on Refrigeration Units or Containers
Electric welding can cause serious damage to electronic circuits when performed on any portion of the refrigeration
unit, genset, container, or container chassis with the refrigeration unit attached. It is necessary to verify that welding
currents are not allowed to flow through the electronic circuits of the unit. The procedures below MUST be strictly
followed when servicing units to avoid damage or destruction of the microprocessor.

1. Disconnect the battery connections (if equipped) and lock out - tag out the unit according to local regulations.

2. Disconnect all power to or from the refrigeration unit or genset.

3. Disconnect all quick-disconnect wire harnesses from the back of the controller.

4. Disconnect all wire harnesses from the Remote Monitor Modem (RMM), if equipped.

5. Switch all of the electrical circuit breakers in the control box to the Off position.

6. When steps 1 through 5 are complete, weld the unit and/or container using normal welding procedures. Keep
ground return electrode as close to the area to be welded as practical. This will reduce the likelihood of stray
welding currents passing through any electrical or electronic circuits.

7. When welding is complete, restore the unit power cables, wiring, and circuit breakers to their normal condition.

SSaaffeettyy PPrreeccaauuttiioonnss
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High Pressure Fuel Hazards

WWaarrnniinngg
HHaazzaarrddoouuss PPrreessssuurreess!!
AAfftteerr tthhee eennggiinnee hhaass ssttooppppeedd,, wwaaiitt 1100 ttoo 1155 mmiinnuutteess bbeeffoorree ooppeenniinngg tthhee hhiigghh pprreessssuurree ssiiddee ooff tthhee ffuueell ssyysstteemm..

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
DDoo nnoott uussee yyoouurr ffiinnggeerrss ttoo cchheecckk hhiigghh pprreessssuurree jjooiinnttss ffoorr lleeaakkss.. UUssee aa ppiieeccee ooff ppaappeerr oorr ccaarrddbbooaarrdd..

First Aid
EENNGGIINNEE CCOOOOLLAANNTT

• EEyyeess:: Immediately flush with large amounts of water for at least 15 minutes. Get prompt medical attention.

• SSkkiinn:: Remove contaminated clothing. Wash thoroughly with soap and water. Get medical attention if irritation
persists.

• IInnggeessttiioonn:: Do not induce vomiting. Immediately contact local poison control center or physician.

BBAATTTTEERRYY AACCIIDD

• EEyyeess:: Immediately flush with large amounts of water for at least 15 minutes. Get prompt medical attention. Wash
skin with soap and water.

EELLEECCTTRRIICCAALL SSHHOOCCKK

Take IMMEDIATE action after a person has received an electrical shock. Get quick medical assistance, if possible.

The source of the shock must be quickly stopped, by either shutting off the power or removing the victim. If the power
cannot be shut off, the wire should be cut with an non-conductive tool, such as a wood-handle axe or thickly insulated
cable cutters. Rescuers should wear insulated gloves and safety glasses, and avoid looking at wires being cut. The
ensuing flash can cause burns and blindness.

If the victim must be removed from a live circuit, pull the victim away with a non-conductive material. Use wood, rope,
a belt or coat to pull or push the victim away from the current. DO NOT TOUCH the victim. You will receive a shock from
current flowing through the victim’s body. After separating the victim from power source, immediately check for signs
of a pulse and respiration. If no pulse is present, start Cardio Pulmonary Resuscitation (CPR). If a pulse is present,
respiration might be restored by using mouth-to-mouth resuscitation. Call for emergency medical assistance.

AASSPPHHYYXXIIAATTIIOONN

Move victim to fresh air and use Cardio Pulmonary Resuscitation (CPR) or mouth-to-mouth resuscitation to restore
breathing, if necessary. Stay with victim until emergency personnel arrive.

SSaaffeettyy PPrreeccaauuttiioonnss



TK 61010-4-MM-EN 17

Specifications
Generator

Electrical Control System
Controls SG+ Microprocessor Controller

Voltage 12.5 Vdc (nominal)

Battery 12 Volts, Group 31, 925 / 950 CCA @ -18 C (0 F)

Fuse SI1 30 Amp

Fuse SI2 30 Amp

Fuse SI3 10 Amp

Electrical Components
NOTE: Disconnect components from unit circuit to check resistance.

Current Draw (Amps) at 12.5 Vdc

Glow Plugs (4) Each 35 Amp Max

Starter Motor 400 (Cranking)
140 (Bench Test)
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Engine
Model TKDV6 (Tier 4)

Number of Cylinders 4

Cylinder Arrangement In-line vertical, number 1 on flywheel end

Firing Order 1-3-4-2

Direction of Rotation Counterclockwise viewed from flywheel end

Displacement 1.6L

Combustion Chamber Direct Injection

Speed Control Electronic Isochronous speed control

Fuel System Electronically controlled common rail system, multiple
injection

Fuel Type No. 2 diesel fuel under normal conditions
No. 1 diesel fuel is acceptable cold weather fuel

Note: The sulfur content must be less than or equal to 15
ppm, the fuel must be free of zinc, and comply with
the latest release of ASTM D975, EN 590, or JIS
K2204.

Noise Under 71 dBA under any conditions

Turbocharger Fixed geometry type with waste gate

Oil Capacity 12.4 quarts (11.7 liters) crankcase and oil filter
Fill to full mark on dipstick

Oil Type API Classification CJ-4

Note: This oil type must be used together with ULSD fuel
to prevent damage to the DOC.

Oil Viscosity Recommended -13 F to 100 F (-25 C to 38 C) 10W-30 Delo XLE
Syntheblend
-22 F to 122 F (-30 C to 50 C) 5W-40 Delo 400LE Full
Synthetic for Cold Climates

For Other Climates 14 F to 122 F (-10 C to 50 C): SAE 15W-40 (Synthetic)
5 to 104 F (-15 to 40 C): SAE 15W-40
-13 to 104 F (-25 to 40 C): SAE 10W-40
-13 to 100 F (-25 to 38 C): SAE 10W-30
-22 to 122 F (-30 to 50 C): SAE 5W-40 (Synthetic)
Below -22 F (-30 C): SAE 0W-30 (Synthetic)

Engine RPM Low Speed Operation
High Speed Operation

1500 ± 25 RPM
1800 ± 25 RPM

Engine Oil Pressure 60 to 80 psig (414 to 552 kPa) maximum in high speed

Engine Coolant Thermostat 160 F (71 C)

Engine Coolant Type

NNoottiiccee
SSyysstteemm CCoonnttaammiinnaattiioonn!!
DDoo nnoott aadddd ootthheerr ttyyppeess ooff ccoooollaanntt ttoo ccoooolliinngg ssyysstteemmss uussiinngg
CChheevvrroonn//DDeelloo XXLLCC eexxcceepptt iinn aann eemmeerrggeennccyy.. IIff aannootthheerr ttyyppee ooff
ccoooollaanntt iiss aaddddeedd,, tthhee ccoooollaanntt mmuusstt bbee cchhaannggeedd ttoo CChheevvrroonn//
DDeelloo XXLLCC wwhheenn aavvaaiillaabbllee..

Chevron/Delo XLC - a nitrite-free Extended Life Coolant
(ELC)
Use a 50/50 concentration

Coolant System Capacity 7.5 quarts (7.1 liters)

Radiator Cap Pressure 21 psig (145 kPa)

SSppeecciiffiiccaattiioonnss



TK 61010-4-MM-EN 19

SSppeecciiffiiccaattiioonnss
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Radiator Fan Motor
Before 6/15

Voltage / Phase / Frequency 460 Vac / 3 Phase / 60 Hz

Amperes 4.5 - 4.6 Amps

RPM 2890 - 3430 RPM

6/15 and After

Voltage / Phase / Frequency 460 Vac / 3 Phase / 60 Hz

Amperes 1.3 Amps

RPM 3499 RPM

Controller Default Settings
Setting —Menu Location Default Setting

Tank Size – Commands/System
Setup

SGCO Clip-On Units: 125 gallons (473L)
SGCM and SGSM Units: 80 gallons (303L), OR 50 gallons (189L),
OR 30 gallons (114L)

Date/Time– Commands/System
Setup

Software Date

ID Number– Commands/System
Setup

00000000

C/F Mode – Misc. Functions F

HM1 (Hour Meter 1) Threshold –
Configuration

0

HM1 (Hour Meter 2) Threshold –
Configuration

0

ENG (Engine) Off Hours –
Configuration

0

Factory Reset – Configuration Off

APU Connected – Configuration Off

Output Voltage – Configuration 460

Fuel Sensor – Configuration Off

Fuel Level – Configuration 0

Crank Restarts – Configuration 3

Telematic – Configuration Off

Series Unit Weight
SGCO 4000 Unit Weight (net) 818 Kg (1804 lbs) - Including oil, coolant, battery, and 473 liter (125 gal.) fuel tank (excluding fuel)

SGUM 4000 Weight (net) 678 Kg (1495 lbs) - Including oil, coolant, battery, and 50 liter (50 gal.) fuel tank (excluding fuel)

SGCM 4000 Weight (net) 561 Kg (1237 lbs) - Including oil, coolant, battery, and 50 liter (50 gal.) fuel tank (excluding fuel)

SSppeecciiffiiccaattiioonnss
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Maintenance Inspection Schedule

Pretrip Every
1,500
Hours

Every
3,000
Hours*

Inspect/Service These Items

Microprocessor:

• Run Pretrip Test (see “Performing a Pretrip Test”).

Engine:

• Check fuel supply.

• Check engine oil level.

• • • Listen for unusual noises, vibrations, etc.

• • • Inspect belts for condition and proper tension.

• • • Check engine oil pressure hot, on high speed (should display “OK”).

• • • Check engine coolant level and antifreeze protection (-30 F [-40 C]).

• • Drain water from fuel tank and check vent.

• • Inspect/clean electric fuel pump filter.

• Check engine mounts for wear.

•
Replace EMI 3000 air cleaner element (see “EMI 3000 Air Cleaner”) at 3,000
hours or two years (whichever occurs first). See note.

• Replace Primary EMI 3000 fuel filter/water separator. See note.

• Replace Secondary EMI 3000 fuel filter. If equipped, see note.

•
Change engine oil and oil filter (hot). Requires oil with API Classification CJ-4 or
CK-4. See Note.NOTE: For high biodiesel use (B20) the engine oil and
filter should be changed every 1500 hours.

•
Inspect/clean EGR system. Replace EGR hose. Cleaning the cooler is required
for emissions compliance.

—
Change ELC (red) engine coolant every 5 years or 12,000 hours. Units
equipped with ELC have an ELC nameplate on the expansion tank (see “Engine
Cooling System”).

Electrical:

• • Inspect battery terminals and electrolyte level.

• • Inspect wire harness for damaged wires or connections.

• • Inspect AC generator wire connections for tightness.

Structural:

• • • Visually inspect unit for fluid leaks.

• • • Visually inspect unit for damaged, loose, or broken parts.

• • Clean entire unit including radiator coil.

• • Check all unit and fuel tank mounting bolts, brackets, lines, hoses, etc.

*3000 hours or one year, whichever occurs first.
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Unit Description
General Description
Thermo King generator sets (clip-on and under-mount) are self-contained fully-automatic, diesel powered units. The
generator sets supply 230 or 460 Vac electrical power for container refrigeration units. Enclosed within the unit frame
are the engine, dual voltage alternator, generator battery compartment, battery charging regulator and control panel.

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
DDOO NNOOTT aatttteemmpptt ttoo ooppeerraattee oorr mmaaiinnttaaiinn tthhee ggeenneerraattoorr uunnttiill yyoouu hhaavvee ccoommpplleetteellyy ffaammiilliiaarriizzeedd yyoouurrsseellff wwiitthh tthhee
eeqquuiippmmeenntt..

This unit uses an engine called the DV6NR. Common Rail fuel injection system, which used electronically controlled fuel
injectors to reduce emissions. An EGR (Exhaust Gas Recirculation) system and DOC (Diesel Oxidation Catalyst) exhaust
after-treatment system also reduce emissions so the engine is EPA Tier 4 compliant. An ECU (Engine Control Unit)
monitors and controls engine operation. The unit controller indirectly monitors and controls the engine through the
ECU.

Each unit features a welded, heavy-gauge steel frame with special sea-going finish; non-corrosive fittings, all stainless
steel external hardware, brazed aluminum radiator, and poly-vinyl coating on the engine and generator.

Fuel tanks are provided as an integral part of each unit. Fuel capacities are: 473 liter (125 gal.) on SGCO clip-on models;
303 liter (80 gal.), or 189 liter(50 gal.) on SGCM center mount or SGSM side mount models.

NNoottee:: SGFM flexi mount models has Two tank options offered through aftermarket.

The alternator is a brushless, rotating field ac generator. A rectified exciter armature output provides dc power for the
field. The exciter field obtains its power from the full wave rectified output of the main generator. The alternator
supplies 460 Vac, 3 phase, 4 wire, 60 Hz power at 1800 RPM.

This equipment develops normal output voltages (below 600 volts) whenever the engine is running. All output voltages
normally reach 460 volts. Under malfunction conditions, 575 volts may be produced. Any electric potential more than
50 volts is hazardous. Exercise caution and discretion in the operation and maintenance of the equipment.

SGCO 4000 SGUM 4000

RAJ725



TK 61010-4-MM-EN 23

EMI 3000
These units are equipped with an EMI 3000 Extended Maintenance Interval package. The EMI 3000 package will result in
lower total unit life cycle cost, because maintenance intervals have an important impact on unit operating costs.

The EMI 3000 package consists of the following key components:

• EMI 3000-Hour Cyclonic Air Cleaner Assembly and Air Cleaner Element

• EMI 3000-Hour 5-Micron Primary Fuel Filter / Water Separator

• EMI 3000-Hour 1-Micron Secondary Fuel Filter (if equipped)

• EMI 3000-Hour Dual Element Oil Filter (blue with white lettering)

• API Classification CJ-4 or CK-4 Oil

• Five Year or 12,000 Hour Extended Life Coolant (ELC)

The EMI package allows standard maintenance intervals to be extended to 3,000 hours, or 2 years, whichever occurs
first.

EMI 3000 equipped units are identified by a “ELC” decal tag on the coolant expansion tank, and blue and white colored
oil filters. The EMI 3000 package allows standard genset maintenance intervals to be extended to 3000 hours. However,
please note that units equipped with the EMI 3000 package still require regular inspection in accordance with Thermo
King pretrip inspection and maintenance recommendations (see the Maintenance Inspection Schedule chapter in this
manual).

UUnniitt DDeessccrriippttiioonn
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SG+ Microprocessor Controller
The SG+ Microprocessor controller controls and monitors unit operation, records system faults and performs an
automatic pre-trip check. The controller monitors all unit protection shutdown functions and the exciter system. The
controller shuts down unit operation due to low engine oil pressure, low engine oil level, high coolant temperature, or
alternator overload. The module also delays excitation power supply for 2 minutes after unit start-up. The SG+
Microprocessor controller is designed with the capability to have the software flash loaded.

RAJ601

Unit Instruments
Indicator LEDs
• PPOOWWEERR LLEEDD:: A green Power LED lights up while the Unit On/Off Switch is in the ON position. It is located on the

controller display.

• AALLAARRMM LLEEDD:: A red Alarm LED illuminates when a shutdown condition has occurred. It is located on the controller
display.

UUnniitt DDeessccrriippttiioonn
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Unit Protection Devices
WWaarrnniinngg

EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
TThhee uunniitt mmaayy ssttaarrtt aatt aannyy ttiimmee wwiitthhoouutt wwaarrnniinngg wwhheenn tthhee uunniitt OOnn//OOffff sswwiittcchh iinn tthhee OOnn ppoossiittiioonn.. UUnniittss eeqquuiippppeedd
wwiitthh aa SSGG ccoonnttrroolllleerr ffeeaattuurree aa DDeellaayyeedd RReessttaarrtt mmooddee.. TThhee ccoonnttrroolllleerr wwiillll mmaakkee uupp ttoo tthhrreeee ((33)) aatttteemmppttss eevveerryy 2200
mmiinnuutteess ttoo rreessttaarrtt tthhee uunniitt aafftteerr aa DDeellaayy AAllaarrmm hhaass ooccccuurrrreedd.. TThhee DDeellaayyeedd RReessttaarrtt mmooddee ccoonnttiinnuueess uunnttiill tthhee uunniitt
hhaass bbeeeenn ssuucccceessssffuullllyy rreessttaarrtteedd,, oorr uunnttiill aa SShhuuttddoowwnn AAllaarrmm iiss ggeenneerraatteedd.. PPrrootteeccttiioonn sshhuuttddoowwnn ddeevviicceess tthhaatt
ccaauussee aann DDeellaayyeedd RReessttaarrtt sshhuuttddoowwnn ccoonnddiittiioonn iinncclluuddee llooww ooiill pprreessssuurree,, llooww ooiill lleevveell,, aanndd hhiigghh ccoooollaanntt
tteemmppeerraattuurree..

• FFuusseess:: The electrical system is equipped with fuses for protection. See the Electrical Maintenance chapter for more
information.

• EEnnggiinnee CCoooollaanntt TTeemmppeerraattuurree SSeennssoorr::The controller will stop the engine if the engine coolant temperature rises to
107 C (225 F) for more than 30 seconds. The controller also records an alarm. The unit will restart when the coolant
temperature drops to 88 C (190 F).

• LLooww OOiill LLeevveell SSwwiittcchh:: An oil level switch closes if the oil level drops below 8 qts. (7.6 liters) and the oil pressure
drops below 117 ± 21 kPa (Also see low oil pressure switch above). The controller will stop the engine if the switch
stays closed for more than 30 seconds. The controller then records an alarm.

• LLooww OOiill PPrreessssuurree SSwwiittcchh:: Engine oil pressure should rise immediately on starting. The controller will stop the
engine if oil pressure drops below 117 ± 21 kPa, (1.17 ± 0.21 bar), (17 ± 3 psig) for more than 30 seconds, and the oil
level drops below 8 qt (7.6 litres) (Also see oil level sensor below). The controller then records an alarm.

EcoPower
EcoPower is an standard feature on all SG 4000 units - designed to save fuel and meet emissions regulations. The
controller monitors the load from the refrigeration unit and determines if the engine should run in high speed (1800 ±
10 RPM), or low speed (1500 ± 5 RPM). The output frequency is 60 Hz in high speed and 50 hz in low speed. The engine
runs in high speed for at least fifteen minutes when it is started, and whenever it shifts from low speed to high speed
(ECU controlled).

Fuel Level Sensor Option
The fuel level sensor option allows the controller to monitor and log fuel events. Units equipped with the fuel level
sensor option must have the Fuel Sensor turned on in the Configuration Menu, and the fuel tank size set in the System
Setup submenu.

NNoottee:: Only applies to gensets with the standard ultrasonic fuel sensor connected directly to the SG+1.5 controller, for
gensets equipped with telematics the fuel level sensor option needs to be set to NO.

UUnniitt DDeessccrriippttiioonn
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SG 4000 Photos, Illustrations, and Measurements
SGCO 4000 Front View

1

2

4

5

6

7

8

2

9

10

3

3

RAJ728

1. Battery Location 6. Alternator and Engine Access Door

2. Fuel Tank Neck and Cap 7. Bracket Clip-on (one on each side)

3. Fuel Gauge 8. Control Box Location

4. Unit Nameplate Location 9. 460 VAC Power Receptacle Location

5. Fuel Tank 10. Lower Mounting Hardware (each side)
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SGCO 4000 Dimensions

RAJ729

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGCO 4000 Decals
1

6

5

4

7

8

2

3

1. Radiator Fill 5. Operating Instructions

2. Universal Fan 6. Battery 925 CCA

3. Unit ID 7. CA Proposition 65

4. Auto ON / OFF 8. Warning - Either Use

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGCO 4000 Mounting View

RAJ730

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGUM 4000 Views

RAJ731

1

2

3

3
4

5

6

7

8

9

1. Fuel Fill Neck and Cap 6. Alternator and Control Box Access Door

2. Fuel Tank 7. Control Panel

3. Fuel Gauge 8. 460 VAC Power Receptacle Location

4. Exhaust Outlet 9. Radiator Location

5. Engine Compartment Access Door

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGCM 4000 Decals

RAJ735

1

2

9

3 4 5

6

7

8

1. Radiator Fill 6. Caution 460V

2. Auto Stop / Start 7. Fan

3. Warning - Either Use 8. Battery 925 CCA

4. Operating Instructions 9. CA Proposition 65

5. Decal Unit ID

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGCM 4000 Dimensions

RAJ732

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGSM 4000 Dimensions 1

RAJ733

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SGSM 4000 Dimensions 2

RAJ734

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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SG 4000 Series Engine
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15

16

17

RAJ736

14

12

12

13

1. Oil Breather / Blow-By Heater 10. Coolant Drain

2. Mass Air Flow / Inlet Air Temperature Sensor 11. Crankshaft Speed Sensor

3. Coolant Temperature Sensor 12. High Pressure Fuel Pump

4. Glow Plug Harness Connector 13. Fuel Pressure Regulator

5. EGR Position Sensor 14. Fuel Temperature Sensor / Hose Assembly

6. Temperature and Boost Pressure Sensor 15. Camshaft Sensor Connector

7. Oil Drain 16. Lambda / O2 Sensor

8. Oil Level Sensor Location 17. Fuel Injectors

9. Oil Fill Cap

SSGG 44000000 PPhhoottooss,, IIlllluussttrraattiioonnss,, aanndd MMeeaassuurreemmeennttss
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Genset Model Features

SGSM 4000 SGCM 4000 SGCO 4000 Model

S S S DV6NR Diesel Engine

S S S 460 Vac Output for 15 KW, 18.75 KVA, 3 Phase, 60 Hz, 4 Wire Generator

S S S SG+ Control System

S S S Battery with Post

S S S Battery Charging System, Solid-state

S — — Side-mount Unit mounting bracket

— S — Center-mount Unit mounting arms

— — S Clip-on Unit Frame

S S S Combination Fuel Filter/Water Separator

S S S Dry Air Cleaner

S S S Stainless Steel Exhaust System

— — O Header Pin, Mounting

S S S EMI 3000 Extended Maintenance Interval Package

O O — Integral 80 Gallon (303 Liter) Aluminum Fuel Tank

— — S Integral 125 Gallon (473 Liter) Steel Fuel Tank

S S — Integral 50 Gallon (190 Liter) Aluminum Fuel Tank

O O O Fuel Monitoring - Monitoring and Recording of fuel level events.

O O O Telematics (ConnectedSuite)

— — O Dual Mount

S = Standard
O =Optional
— = Not Applicable
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SG+ Controller and Operating Instructions
SG+ Controller Description
The SG+ controller is a two-piece, self contained microprocessor for diesel generator sets. The SG+ display is mounted
on the control box cover. The SG+ microprocessor is mounted inside the control box. Three external relays - two ECU
Relays and the Start Relay are also mounted inside the control box near the microprocessor. Another Relay - the
Preheat Relay, is located in the Engine Compartment.

This system automatically controls generator operation by providing:

• Automatic unit preheat and engine startup during initial startup or delayed restart

• Variable glow plug preheat time

• Automatic Pretrip Test capability

• Delayed alternator excitation for 2 minutes

• Unit shutdown protection for the engine and alternator. The controller stops the unit due to low engine oil pressure,
low engine oil level, high coolant temperature, or alternator overload.

• Automatic unit restart 20 minutes after unit shutdown due to an unknown condition, high engine water
temperature, engine failure to start, check fuel alarm, or alternator overload (also low engine oil pressure if
enabled). It will attempt three (3) restarts and then stop.

Figure 1. SG+ Controller Display

RAJ602
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Microprocessor
Figure 2. SG+ Microprocessor

RAJ603
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16

1. J6 Connector – To AC Circuits 10. 2C Circuit Connection

2. Fuse SI1 – 30 Amp Fuse Power Relay 11. 8 Circuit Connection

3. Fuse SI2 – 30 Amp Protects Battery Charger Output Circuit 12. Fuse SI3 – 10 Amp Protects Microprocessor Power Input Circuit

4. 2A Circuit Connection 13. J4 Connector – To External Relay Circuits

5. CH Circuit Connection 14. RL1 – Ignition Relay

6. GND Circuit Connection 15. RL2 – Run Relay

7. Serial Port – For Flash Loading Software 16. RL3 - Fuel Pump Relay

8. J2 Connector – To SG+ Controller Display 17. J1 Connector – To Sensor and Fuel Solenoid Circuits

9. J20 - Connector to CAN

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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Controller Overview

RAJ604

1

2 3 4 5

6 7 8 9

10 11

1. Display A vacuum lucent display on the front panel shows operating information including output voltage, current
test state during a Pretrip test and the controller menu. Normally it shows the Output Voltage (this is called
the Standard Display). It will be blank when the unit On/Off switch is OFF.

2. Escape Key Press this key to escape a new setting or jump to the parent menu.

3. Up Key Press this key to scroll UP through the menu display, or increase the value of a setting.

4. Down Key Press this key to scroll DOWN through the menu display, or decrease the value of a setting.

5. Enter Key Press this key to enter or execute controller menu tasks or commands.

6. Alarm Key Press this key to go directly to the Alarm List Menu and view the alarm information in the display.

7. Alarm LED Flashes when the controller has detected an alarm condition. It is off when there are no alarms.

8. Power LED Lights up while the Unit On/Off Switch is in the ON position. It is off when the Unit On/Off Switch is in the OFF
position.

9. Language Key Press this key to change the language used on the display. English and Spanish are the languages that are
currently available.

10. Download Port Is used to download the event logger and flash load new software.

11. Unit ON / OFF Switch In the ON position, the electrical control system energizes for unit operation. In the OFF position, the
electrical control system including the fuel solenoid de-energizes to stop the engine. The unit will not
operate.

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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Miscellaneous Controller Features
• Internal self-checking/diagnostic capability

• Pretrip test capability

• Hourmeter: The controller has a built-in run hourmeter that can be accessed through the Timers/Counters Submenu
under the Misc. Functions Menu.

• The application software version is displayed by selecting the Program Version Submenu under the Misc. Functions
Menu.

• Display menus: The SG+ controller contains extensive display menus that can be navigated via the keypad. The
display menus are organized into seven Main Menus: Data Menu, Alarm List Menu, Warning List Menu, Commands
Menu, Misc. Functions Menu, Configuration Menu, and Event Log Menu.

Microprocessor Inputs:

• Alternator Voltage

• Battery Voltage

• Coolant Level Sensor

• Ignition Relay Feedback

• Run Relay Feedback

• Fuel Sender (Optional)

Microprocessor Outputs:

• Start Relay

• Ignition Relay

• Run Relay

• On Light

• Alarm Light

• Fuel Pump

• Quad Relay

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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SG+ Navigating the Controller Menus
Controller Display Menus
The SG+ controller contains extensive display menus that can be navigated via the keypad. The display menus are
organized into the following menus (or groups) in the Main Menu:

• Data Menu

• Alarm List Menu

• Message List Menu

• Commands Menu

• Misc. Functions Menu

• Configuration Menu

• Event Log Menu

•

The display also has some displays in addition to the Main Menus:

• Standard Display

• Pause Mode Display

Each menu listed above will be described later in this chapter.

A complete listing of the controller menus is located on the 11 x 17 in. fold outs in the Diagrams section in the back of
the manual (see last two pages in the manual). It is designed to be folded out so you can continuously view it as you are
learning how to navigate the SG+ Controller Menus. It is recommended to fold this flow diagram out and leave it folded
out until you become familiar with the controller menus.

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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Navigating Controller Menus
Moving through the menus and their submenus and entering commands requires the use of the following keys:

1 2 3 4

5
RAJ607

6

1. Escape Key: Press the ESCAPE key to escape a new setting or jump to the parent menu.

2. Up Key: Press the UP key each time you want to scroll up to view another item in a menu or submenu), or increase the value of a setting.

3. Down Key: Press the DOWN key each time you want to scroll down to view another item in a menu (or submenu), or decrease the value
of a setting.

4. Enter Key: Press the ENTER key each time you want to enter or execute controller menu tasks or commands.

5. Alarm Key: Press the ALARM key to go directly to the Alarm List Menu and view the alarm information in the display.

6. Language Key: Press the LANGUAGE key to change the language used on the display.

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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Menu Overview
Press the UUPP oorr DDOOWWNN keys to scroll through the Main Menu or a Submenu. Press the EENNTTEERR key to enter a Submenu
or Event. Press the EESSCCAAPPEE key to return to the parent menu.

Main Menu Submenu Event

DATA

ENGINE SHOWOUTPUTS

ENGINE LAMPS SHOW STATES

GENERATOR SHOWOUTPUTS

UNIT SHOW STATES

INTERNAL SATES / ENGINE OTHER SHOW STATES

ALARM LIST Show Alarms

MESSAGE LIST SHOWMESSAGES

COMMANDS

PTI PERFORM TEST

MANUAL FUNCTION TEST PERFORM 11 DIFFERENT PTI TESTS

SPEED CONTROL Temporarily Select Engine Speed

ECU SERVICE MENU PERFORM SETUP

OIL PRIMING PERFORM SETUP

FUEL PRIMING PERFORM SETUP

CLEAR P-CODES CLEAR CODES

SYSTEM SETUP VIEW CURRENT SETTINGS

MISC. FUNCTIONS

C/F MODE SELECT UNIT

SW / HW VERSION VIEW HARDWARE / SOFTWARE VERSIONS

TIMERS COUNTERS SHOW TIMERS

DATE TIME CURRENT DATE AND TIME

CONFIGURATION CONFIGURE VALUES AND SETTINGS

EVENT LOG
EVENTS VIEW EVENTS

FUEL EVENTS VIEW EVENTS

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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Data Menu
The Data Menu contains the following submenus.

• Engine, which displays engine operating information such as oil pressure and RPM.

• Engine Lamps, which displays the status of the different Engine Lamps - i.e protect, amber and stop lamp.

• Generator, which displays generator operating information such as output voltage and the main battery voltage.

• Unit, which displays unit operating information such as the status of components, if the unit is running, and the
engine RPM.

Alarm List Menu
The Alarm List Menu shows a list of the alarms recorded in the controller memory.

Message List Menu
The Message List Menu shows a list of the messages recorded in the controller memory.

Commands Menu
The Commands Menu contains the following submenus:

• PTI, which is the Pretrip Inspection Test. The PTI is a functional test of the unit.

• Manual Function Test, which is used to perform the individual PTI Test.

• ECU Service Menu, Used when the ECU service tool is connected.

• Oil Priming, allows engine to be cranked without starting to prime oil galleries.

• System Setup, which is used to check the engine speed, Speed Solenoid - can ask the ECU to switch from high or
low speed operation, set units Generator and Genset type, set the unit fuel tank size, set the date and time, and set
an ID number to identify the unit.

Misc. Functions Menu
The Misc. Functions Menu contains the following submenus:

• C/F Mode, which is used to select whether Celsius or Fahrenheit units are used to display temperature readings. See
“C/F Mode” on page 79 for more information. This function can also be used to change your Pressure reading unit
of measure - i.e. Bars or PSI

• SW/HW Version, which displays information about the controller software and hardware. See “SW/HW Version” on
page 80 for more information.

• Timers/Counters, which displays information about the hourmeters and restart counters. See “Timers/Counters” on
page 81 for more information.

• Date/Time, displays current date and time.

Configuration Menu
The Configuration Menu is used to configure some of the controller functions such as Engine type, and hourmeter
thresholds, factory reset, and output voltage system selection 230/460.

Event Log Menu
The Event Log Menu contains the following submenus:

• Event Log, which shows a list of events, warnings, and alarms recorded in the controller memory.

• Fuel Events, which shows a list of fuel events recorded in the controller memory.

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss
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Standard Display
The Standard Display shows the output voltage. It appears approximately one minute after the last key is pressed while
the unit is running. The Standard Display floats within the display to prevent burn in.

Press the ENTER key or the ESCAPE key at the Standard Display to enter the Main Menu.

DATA \

ALARM LIST

MESSAGE LIST

COMMANDS

MISC. FUNCTIONS

CONFIGURATION

EVENT LOG

OUTPUT 460 V

Main Menu

RAJ609
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Pause Mode Displays

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
TThhee eennggiinnee mmaayy ssttaarrtt aatt aannyy ttiimmee wwiitthhoouutt nnoottiiccee wwhheenn tthhee uunniitt iiss iinn aa PPAAUUSSEE mmooddee..

A Pause mode display appears when normal unit operation has been interrupted because of a warning or alarm. The
display will show the cause and controller action. For example, the following display appears if the engine fails to start.

ENGINE FAILED

RAJ610

TO START

RESTART IN 20 MIN.
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Controller Link Down Display
The Controller Link Down display indicates there is no communication between the SG+ controller and the display. This
is typically caused by a defective SG+ controller, a defective display, a defective cable, or a bad connection on the cable
between the SG+ controller and the display.

The Controller Link Down display also appears when software is be flash loaded into the controller.

CONTROLLER LINK

RAJ611

DOWN!
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SG+ Operating Instructions
Pretrip Inspection
The pretrip inspection is an important part of the preventive maintenance program. It’s designed to head off operating
problems and breakdowns before they happen. The Pretrip Inspection is not a substitute for a regularly scheduled
maintenance.

Visual Inspection
The following inspections should be made before loading the container or trailer:

• FFUUEELL:: The diesel fuel supply must be sufficient to guarantee engine operation to the next check point.

• EEnnggiinnee OOiill:: Engine oil level should be at the FULL mark. Never overfill. The dipstick is attached to the filler cap.

• CCoooollaanntt:: Engine coolant must be above the ADD mark with antifreeze protection of -34 C (-30 F). Check and add
coolant in the expansion tank.

• BBaatttteerryy:: Terminals must be clean. Electrolyte should be at the full mark.

• EElleeccttrriiccaall:: Electrical connections should be securely fastened. Check wires and terminals for corrosion, cracks or
moisture. Repair or replace if necessary.

• SSttrruuccttuurraall:: Visually inspect the unit for leaks, loose or broken parts and other damage. The radiator coil should be
clean and free of debris. Clean if necessary. Use an air or water spray jet directed against the coil from the air
discharge side.

• MMoouunnttiinngg BBoollttss:: Check the mounting bolts on the unit and engine. Tighten if necessary.

CCaauuttiioonn
HHaazzaarrddoouuss PPrreessssuurreess!!
DDoo nnoott rreemmoovvee eexxppaannssiioonn ttaannkk ccaapp wwhhiillee ccoooollaanntt iiss hhoott..

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
DDoo nnoott rreemmoovvee tthhee rraaddiiaattoorr ccaapp wwhhiillee tthhee eennggiinnee iiss hhoott..

NNoottiiccee
SSyysstteemm CCoonnttaammiinnaattiioonn!!
DDoo nnoott aadddd ““GGRREEEENN”” oorr ““BBLLUUEE--GGRREEEENN”” ccoonnvveennttiioonnaall ccoooollaanntt ttoo ccoooolliinngg ssyysstteemmss uussiinngg ““RREEDD”” EExxtteennddeedd LLiiffee
CCoooollaanntt,, eexxcceepptt iinn aann eemmeerrggeennccyy.. IIff ccoonnvveennttiioonnaall ccoooollaanntt iiss aaddddeedd ttoo EExxtteennddeedd LLiiffee CCoooollaanntt,, tthhee ccoooollaanntt mmuusstt
bbee cchhaannggeedd aafftteerr 22 yyeeaarrss iinnsstteeaadd ooff 55 yyeeaarrss..

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
AAiirr pprreessssuurree oorr wwaatteerr sspprraayy mmuusstt nnoott bbee hhiigghh eennoouugghh ttoo ddaammaaggee ccooiill ffiinnss..
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Starting the Unit
Generator sets are designed to provide power for a refrigeration unit. Before starting the generator set, make sure the
refrigeration unit power cord is connected to the generator set electric power receptacle. To operate the refrigeration
unit on shore power, disconnect the power cord from the generator set and plug it into the proper power supply.

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
TThhee uunniitt mmaayy ssttaarrtt aauuttoommaattiiccaallllyy aanndd aatt aannyy ttiimmee wwhheenn tthhee uunniitt sswwiittcchheess aarree OOnn.. BBee ssuurree ttoo ttuurrnn sswwiittcchheess OOffff
bbeeffoorree iinnssppeeccttiinngg oorr wwoorrkkiinngg oonn aannyy ppaarrtt ooff tthhee uunniitt..

1. Turn unit ON/OFF switch to On.

2. A series of displays called the Start Sequence appears on the display as follows:

• DISPLAY UNIT

REV 1.0.0

• SG+

X.X.X.X YYMMDD

• MAIN MENU

DATA

DELAY 30 (or 30, 29, 28, etc. to 01)

The delay screen counts down from 30 to 01 while the controller performs some self checks.

• MAIN MENU

DATA

INIT

The controller energizes the glow plugs for preheat (if necessary). The preheat buzzer is energized during the
preheat period. Preheat time ranges from 5 to 120 seconds, depending on the engine temperature. Preheat
may continue until after the engine starts.

• MAIN MENU

DATA

FUEL RELAY ON

The controller energizes the fuel relay.

• MAIN MENU

DATA

GLOW PLUG ON

The glow plugs are energized.

• MAIN MENU

DATA

STARTER

The engine begins cranking. The glow plug and pre-heat buzzer may remain energized during the cranking
period.

• MAIN MENU

DATA

DELAYED OUTPUT

This display appears while the controller delays energizing the alternator output for approximately 2
minutes.

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss



50 TK 61010-4-MM-EN

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
NNeevveerr uussee ssttaarrttiinngg fflluuiidd.. DDaammaaggee ttoo tthhee eennggiinnee ccaann ooccccuurr..

After Start Inspection
After the engine has started:

1. Listen for abnormal noises.

2. Check for any alarms or messages using the Alarm List Menu and the Message List Menu.

NNoottee:: The engine must operate for approximately 2 minutes before the exciter circuit and battery charging circuits are
energized.

Pretrip Inspection Test (PTI)
To properly perform a PTI (Pretrip Inspection Test) on units equipped with a SG+ controller, do not apply a load to the
alternator.

1. Start the unit.

2. Initiate an automatic PTI:

NNoottee:: CCoorrrreecctt aallll eexxiissttiinngg aallaarrmm ccoonnddiittiioonnss aanndd cclleeaarr tthhee aallaarrmm ccooddeess bbeeffoorree ppeerrffoorrmmiinngg aa PPTTII..

• Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

• Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

• Press the ENTER key to enter the Commands Menu.

• The PTI submenu will be displayed.

• Press the ENTER key to start the PTI.

3. The controller then performs the PTI. Observe the unit for proper operation and functions during the PTI. The
display shows which component is being tested, and the test result (PASSED of FAILED):

• “Please Wait”

• The engine stops.

• A display test is performed. Watch the display to verify it is operating properly.

• The controller beeps to test the buzzer.

• The ECU ignition is tested.

• The ECU run relay is tested.

• The ECU fuel relay is tested.

• The ECU CAN connect is tested.

• Engine Start is tested. The engine starts, The display says:

“START ENGINE TEST (beep on, then off, then start appears briefly)

(the result of the test - i.e. RUNNING 1491)

RESULT: “PASS” if the result is acceptable.

• Low/High speed is tested. (Engine still running - similar results screen and test sequence to point above)

• The output voltage is tested, (Engine still running - similar results screen and test sequence to point above)

NNoottee:: IIff aa ccoommppoonneenntt ffaaiillss iittss tteesstt,, tthhee PPTTII wwiillll ssttoopp aatt tthhaatt ppooiinntt aanndd ddiissppllaayy ““FFAAIILLEEDD -- RREEBBOOOOTT””.. CCoorrrreecctt tthhee
pprroobblleemm aanndd rreeppeeaatt tthhee PPTTII bbyy pprreessssiinngg tthhee EENNTTEERR KKeeyy..

4. When the PTI is complete, the test ends automatically and the controller display shows “PTI PASSED (or FAILED) -
REBOOT”. Turn the On/Off Switch Off and back On to reboot and return the unit to normal operation.

5. If an operating problem occurs during the PTI, view and correct any alarms or messages. Then acknowledge the
alarms or messages and repeat the PTI.

NNoottee:: AAcckknnoowwlleeddggee tthhee aallaarrmmss oorr mmeessssaaggeess OONNLLYY aafftteerr tthhee aallaarrmm ccooddeess aarree ddooccuummeenntteedd aanndd pprroobblleemmss
rreeppaaiirreedd..
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Main Menu
The Main Menu contains the following menus:

• Data Menu

• Alarm List Menu

• Message List Menu

• Commands Menu

• Misc. Functions Menu

• Configuration Menu

• Event Log Menu

To enter the Main Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if it is not displayed.

3. The Data Menu is typically the first menu displayed in the Main Menu.

• Press the ENTER key to enter the Data Menu.

• Press the UP or DOWN key to scroll up or down through the Main Menu.
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Figure 3. Main Menu

MAIN MENU
DATA

VOLTAGE: 460 V

MAIN MENU
ALARM LIST

VOLTAGE: 460 V

MAIN MENU
MESSAGE LIST

VOLTAGE: 460 V

MAIN MENU
COMMANDS

VOLTAGE: 460 V

MAIN MENU
MISC. FUNCTIONS

VOLTAGE: 460 V

MAIN MENU
CONFIGURATION

VOLTAGE: 460 V

MAIN MENU
EVENT LOG

VOLTAGE: 460 V

From "DATA" menu

To "DATA" menu

From "ALARM LIST" menu

To "ALARM LIST" menu

From "MESSAGE LIST" menu

To "MESSAGE LIST" menu

From "COMMANDS" menu

To "COMMANDS" menu

From "MISC. FUNCTIONS" menu

To "MISC. FUNCTIONS" menu

From "CONFIGURATION" menu

To "CONFIGURATION" menu

From "EVENT LOG" menu

To "EVENT LOG" menu

RAJ620
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Data Menu
NNoottee:: The Data Menu only displays information, items can NOT be changed.

The Data Menu displays general unit operating information including electrical data, temperatures, etc. It contains the
following submenus:

• Engine

• Engine Lamps

• Generator

• Unit

• Internal States

To enter the Data Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. The Engine submenu will be displayed.

• Press the ENTER key to enter Engine Submenu.

• Press the UP or DOWN key to scroll up or down through the Data Menu.

• Press the ESCAPE key to return to the Main Menu.
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Figure 4. Data Menu

RAJ621

DATA
ENGINE

VOLTAGE: 460 V

DATA
ENGINE LAMPS

VOLTAGE: 460 V

DATA
GENERATOR

VOLTAGE: 460 V

DATA
UNIT

VOLTAGE: 460 V

To "DATA" prompt of 
"MAIN" menu.

From "ENGINE" menu

To "ENGINE" menu

From "ENGINE LAMPS" menu

To "ENGINE LAMPS" menu

From "GENERATOR" menu

To "DIGITAL OUTPUTS" menu

From "UNIT" menu

To "UNIT" menu

From "DATA" prompt 
of "MAIN" menu.

DATA
INTERNAL STATES

VOLTAGE: 460 V

From "INTERNAL STATES" menu

To "INTERNAL STATES" menu
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Engine Menu
The Engine display the following unit operating information:

• Water Temp. (Engine Coolant Temperature)

• Load (shows percentage engine load)

• Current RPM

• Requested RPM

• Fuel Rate

• Ignition Relay

• Run Relay

To enter the Engine Submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. The Engine submenu will be displayed.

6. Press the ENTER key to enter the Engine submenu.

• Press the UP or DOWN key to scroll up or down through the Engine submenu.

• Press the ESCAPE key to return to the Data Menu.

Figure 5. Engine Submenu

RAJ622

WATER TEMP.       25ºC
L OAD       24
CURRNT RPM.       1498
REQUESTED RPM.    60Hz

FUEL RATE        1.2Lh
I GNITION RELAY      ON
RUN RELAY           ON
----------------------

To "ENGINE" prompt of 
"DATA" menu.

From "ENGINE" prompt of 
"DATA" menu.
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Engine Lamps
The Engine Lamps submenu displays the following information:

• Amber Lamp on/off

• Stop Lamp on/off

1. DTC Code - DTC codes are the same has the P-codes out of the ECU. The EXXODiag Diagnostic Tool is needed to
clear these codes.

2. DTC Code

3. DTC Code

4. DTC Code

To enter the Engine Lamps submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

3. Press the ENTER key to enter the Data Menu.

4. Press the UP or DOWN key to scroll up or down through the Data Menu to the Engine Lamps submenu.

5. Press the ENTER key to enter the Engine Lamps Submenu.

• Press the UP or DOWN key to scroll up or down through the Engine Lamps submenu.

• Press the ESCAPE key to return to the Data Menu.

Figure 6. Engine Lamps Submenu

RAJ623

AMBER LAMP        OFF
STOP LAMP          OFF
1 . DTC CODE
2. DTC CODE

3. DTC CODE
4. DTC CODE
----------------------
AMBER LAMP        OFF

To  "ENGINE LAMPS" 
prompt of "DATA" menu.

From "ENGINE LAMPS" prompt 
of "DATA" menu.
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Generator
The Generator submenu display the status of the following outputs:

• Voltage Measurement

• Running Frequency

• Quad closed on/off

• Battery Voltage

• Battery Charger on/off

To enter the Generator submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. Press the UP or DOWN key to scroll up or down through the Data Menu to the Generator submenu.

6. Press the EENNTTEERR key to enter the Generator submenu.

• Press the UP or DOWN key to scroll up or down through the Generator submenu.

• Press the ESCAPE key to return to the Data Menu.

Figure 7. Generator Submenu

RAJ624

VOLTAGE MEAS.      14V
RUNNING FREQ      50Hz
QUAD CLOSED        OFF
BAT. VOLTAGE     12.1V

QUAD CLOSED        OFF
BAT. VOLTAGE     12.1V
BAT. CHARGER      OFF
----------------------

To "GENERATOR" prompt 
of "DATA" menu.

From "GENERATOR" prompt of 
"DATA" menu.
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Unit
The Unit submenu display the status of the following outputs:

• Fuel Level Average

• Fuel Level Low on/off

• Fuel Pump on/off

• Coolant Fan on/off

To enter the Unit submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. Press the UP or DOWN key to scroll up or down through the Data Menu to the Unit submenu.

6. Press the ENTER key to enter the Unit submenu.

• Press the UP or DOWN key to scroll up or down through the Unit submenu.

• Press the ESCAPE key to return to the Data Menu.

Figure 8. Unit Submenu

RAJ625

FUEL LEV. MEAN    
COOLANT LEV. LOW   OFF
FUEL PUMP           ON
COOLANT FAN        OFF

COOLANT LEV. LOW   OFF
FUEL PUMP           ON
COOLANT FAN        OFF
----------------------

To "UNIT" prompt of 
"DATA" menu.

From "UNIT" prompt of "DATA" 
menu.
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Internal States
The Internal States displays which of the following states the unit is in as it prepares to start, and after it starts or if it
shuts down:

• INIT (Initiation Checks)

• Fuel Relay On

• Preheat On

• Preheat Off

• Restart 20 MI (Minutes)

• Running

• Shutdown

• HW Error

• Delay

• PTI

• RPM (Displayed Below the State)

To enter the Internal States complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. Press the UP or DOWN key to scroll up or down through the Data Menu to the Internal States submenu.

6. Press the ENTER key to enter the Internal States.

7. Press the ESCAPE key to return to the Data Menu.

Figure 9. Internal States

STATE: INIT
RPM:   1900

To "INTERNAL STATES"
prompt of "DATA" menu.

From "INTERNAL STATES"
prompt of "DATA" menu.

RAJ626
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Alarm List Menu SG+
The Alarm List Menu displays alarms. Alarms are recorded in the controller memory to simplify unit diagnostic
procedures. The alarms are listed in the reverse order of their occurrence. The Alarm LED flashes if a shutdown alarm is
present. Enter the Alarm List Menu to view the and acknowledge the alarms.

Alarm Types
There are two types of alarms:

• DDeellaayyeedd RReessttaarrtt AAllaarrmm:: Delayed restart alarms indicate the unit has stopped temporarily because of a problem or
to prevent damage to the unit. The unit will attempt to restart in 20 minutes. The display will show information
about the unit in the message screen and the time left to the restart attempt. A delayed restart alarm becomes a
shutdown alarm after the third failed restart attempt in an hour.

• SShhuuttddoowwnn AAllaarrmm:: The Alarm LED flashes and unit stops. Shutdown alarms indicate the unit has been stopped to
prevent damage to the unit. The condition must be corrected before restarting the unit.

Displaying and Acknowledging Alarms
Enter the Alarm List Menu to view and acknowledge the alarms as follows:

1. Place the On/Off switch in the “ON” position.

2. Press the ALARM key to enter the Alarm List Menu directly. OOrr Enter the Alarm List Menu through the Main Menu as
follows:

• Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

• Press the UP or DOWN key to scroll up or down through the Main Menu to the Alarm List Menu.

• Press the ENTER key to enter the Alarm List Menu.

3. The Alarm List Menu will appear on the display. It shows the most recent alarm and the following information:

• The alarm code (A101 through A126)

• The position of the alarm in the list of recorded alarms. For example, 1/2 means alarm one of two.

• The alarm text.

• The alarm status (Active or Acknowledged).

• Write down the alarm code and the alarm text.

4. Write down the alarm code and the alarm text.

5. Press the ENTER key to acknowledge the alarm. The Alarm LED will continue flashing until the active alarms (and
messages) have been acknowledged.

6. Press the DOWN key to scroll down to the next alarm, if necessary.

7. Write down the alarm code and the alarm text.

8. Press the ENTER key to acknowledge the alarm.

9. Repeat steps 6 through 8 until all active alarms have been written down and acknowledged.

10. Press the ESCAPE key to return to the Main Menu.
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Figure 10. Alarm List Menu

RAJ627

102.              1/2
WATER TEMPERATURE
HIGH
STATUS: ACTIVE

To "ALARM LIST" prompt
of "MAIN" menu

From "ALARM LIST" prompt
of "MAIN" menu

Jump to previous alarm text

Jump to next alarm text

Acknowledges alarm
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Alarm Diagnosis
The Alarm List on the following pages lists the alarms, their causes, and possible diagnosis.

Alarm List

Alarm Code Alarm Text Alarm Type–Cause Diagnostics

A101 WATER TEMPERATURE
HIGH

Delayed Restart Alarm–Engine is running
and water temperature is above 107 C
(225 F) for 5 seconds.

• Engine then stops and then attempts
to restart.

1. Check for cause of engine
overheating:

• Check engine coolant level.

• Check water pump belt.

• Check radiator for airflow and
coolant flow restrictions.

A102 ENGINE FAILED TO
CRANK

Alarm if Engine did NOTachieve 800 rpm
within 12 seconds.
Becomes a Shutdown Alarm when
number of restart attempts is greater
than number of “Crank Restarts” set in
Configuration Menu.

1. Defective battery, load test battery.

2. Check Battery Charger.

3. Check ground connections at block.

4. Check Battery Charger.

5. Check stater motor.

A103 ENGINE FAILED TO
START

Delayed Restart Alarm–Engine failed to
crank.
Becomes a Shutdown Alarm when
number of restart attempts is greater
than number of “Crank Restarts” set in
Configuration Menu.Warning if the
engine reports error during the start
sequence.

1. Check fuel level.

2. Check fuel pump, and fuel system
both electrically and mechanically.

3. In cold ambient temperatures check
for fuel gelling.

4. Check for restricted air cleaner or air
intake system.

5. Check intake air heater.

A104 RL2 (FUEL H) FEEDBACK
FAILURE

Shutdown Alarm–No feedback when
relay is energized, or feedback when
relay is not energized.

Check RL2 (Fuel Hold) relay.

A107 EXTERNAL OVERLOAD
Shutdown Alarm–Engine restart if output
voltage is short-circuited.

1. Unplug load and attempt restart.

2. Check alternator field circuit.

3. Check alternator output circuit.

4. Check external generator controller
electrical system.

A108 ENGINE NOT RUNNING
REASON UNKNOWN

Delayed Restart Alarm - Genset stops for
restart without any reason with oil
pressure but zero RPM when engine
should be running.
Engine will attempt to restart in 20
minutes.

1. Check fuel level.

2. Check oil level.

3. Check RPM Sensor

A109 LOW OIL LEVEL If low oil level for 60 seconds.
1. Check oil level.

2. Check Oil Level Switch.

3. Check circuits to Oil Level Switch.

A110 RPM BELOW LIMIT
Shutdown Alarm–Engine stops for restart
if speed is below limit i.e, Engine speed is
below 1350 RPM.

1. Check engine speed.

2. Check RPM sensor.

A111 FAILED TO START LOW
BATTERY

The controller is resetting 3 times during
crank caused by low voltage on the
battery. The low voltage could be
controller not charging the battery,
defective battery or cables.

1. Defective battery, load test battery.

2. Check Battery Charger.

3. Check ground connections at block.

A113 COOLANT LEVEL LOW Coolant level is low.

1. Check coolant level.

2. Check Coolant Level Sensor.

3. Check circuits to Coolant Level
Sensor.
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A115 EXCITER CONTROL UNIT
SHUTDOWN

External controller has not responded
within 5 seconds.

1. Check wiring to exciter controller.

2. See “Alternator Diagnosis”.

A116 ENGINE CONTROL UNIT
SHUTDOWN

The engine is restarted if communication
has been lost with the engine controller.
External controller has not responded
within 5 seconds.

Check wiring to engine controller.

A118 ENGINE STOP LAMP Engine stop lamp activated Connect ECU Test Tool to read codes.

A119 LOW OIL PRESSURE Low oil pressure message active. Connect ECU Test Tool to read codes.

A120 OUTPUT VOLTAGE HIGH Output voltage above 500 volts over 15
seconds

See “Alternator Diagnosis”.

A121 ENGINE PROTECT LAMP
Engine degraded mode (speed limitation)
or starter relay defect. Connect ECU Test Tool to read codes.

A122 GENERATOR UNIT
ERROR Over excitation or short circuit See “Alternator Diagnosis”.

A123 COOLANT FAN ERROR
Coolant fan klixon is open and coolant
temperature is above limit.

1. Check coolant fan klixon.

2. Check circuits to coolant fan klixon.

A124 FUELTANK EMPTY

Monitoring the engine P-code for low fuel
delivery pressure will activate the alarm
when the engine is about to shut down
due to out of fuel condition.

Check fuel level

A125 TIMING BELT EXPIRED
Timing belt needs replacement due to
years of operation or engine run hours. Replace engine timing belt.

A126 OUTPUT FREQUENCY
FAILURE

Output frequency above 99Hz for 5
seconds

See “Alternator Diagnosis”.
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Message List Menu SG+
The Message List Menu displays messages. Messages are recorded in the controller memory to simplify unit diagnostic
procedures. The messages are listed in the reverse order of their occurrence. Enter the Message List Menu to view the
and acknowledge the messages. Acknowledging a message clears it from the list.

NNoottee:: The unit will not start a PTI until all active messages have been acknowledged. The display will show
“ACKNOWLEDGE MESSAGE” if there are messages that have not been acknowledged when trying to start a PTI.

Displaying and Acknowledging Messages
Enter the Message List Menu to view and acknowledge the messages as follows:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Message List Menu.

4. Press the ENTER key to enter the Message List Menu.

5. The Message List Menu will appear on the display. It shows the most recent message and the following information:

• The message code (M101 through M151)

• The position of the message in the list of recorded messages. For example, 1/1 means message one of one.

• The message text

• The message status (Active or Acknowledged).

6. Write down the message code and the message text.

7. Press the ENTER key to acknowledge the message. The Alarm LED will continue flashing until the active messages
(and alarms) have been acknowledged.

8. Press the DOWN key to scroll down to the next message, if necessary.

9. Write down the message code and the message text.

10. Press the ENTER key to acknowledge the message.

11. Repeat steps 8 through 10 until all active messages have been written down and acknowledged.

12. Press the ESCAPE key to return to the Main Menu.

13. The unit will then enter the Start Sequence and start the engine.
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Figure 11. Message List Menu
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Message Diagnosis
The Message List on the following pages lists the messages, their causes, and possible diagnosis.

Message List

Message Code Message Text Message Cause Diagnostics

M101 BAT. VOLTAGE LOW

The battery voltage is reported to be below
12 voltages for 3 minutes. If the air heater
is activated the battery voltage should be
below 9 voltage for 3 seconds.

1. Check battery.

2. Check battery cables.

M102 DIGITAL INPUT FAILURE Digital inputs have been changing once a
second for the last 100 seconds.

This condition indicates noise on the line, a
loose connection, or a bad sensor.

M103 OUTPUT VOLTAGE < 180 V
Exciter field regulation is turned on and
voltage measurement is below 360 volts for
30 seconds.

Check alternator for low output.

M106 OUTPUT FREQUENCY LOW Output frequency is below 45 Hz for 30
seconds (engine RPM below 1350). Check and adjust engine speed.

M107 OUTPUT FREQUENCY
HIGH

Output frequency is above 70 Hz for 30
seconds (engine RPM above 2100). Check and adjust engine speed.

M108 LOWOIL LEVEL Oil Level Switch indicates low oil level for 3
minutes.

1. Check oil level.

2. Check Oil Level Switch.

3. Check circuits to Oil Level Switch.

M109 HOUR METER 1 HAS
EXCEEDED THRESHOLD

Hour Meter 1 (HM1) has exceeded the
threshold set in the Configuration Menu. Acknowledge message to reset timer.

M110 HOUR METER 2 HAS
EXCEEDED THRESHOLD

Hour Meter 2 (HM2) has exceeded the
threshold set in the Configuration Menu. Acknowledge message to reset timer.

M111 FUEL LEVEL LOW
Fuel Level is below “Fuel Level” set in
Configuration Menu.

1. Check fuel level.

2. Check Fuel Level Sensor.

3. Check circuits to Fuel Level Sensor.

M112 ENGINE RPM SENSOR
FAILURE

Engine speed below 800 RPM and oil
pressure high while running or the engine
speed is not zero before the starter
energizes.

Inspect and text engine RPM sensor and
wiring.

M114 LOW OIL PRESSURE No oil pressure.

1. Check oil level.

2. Check oil pressure using the Engine
submenu of the Data Menu.

3. Check Oil Pressure Switch.

4. Check Oil Pressure Switch circuit.

M116 COUNTDOWN TIMER HAS
EXPIRED

If hour counter exceeds user setup. Acknowledge message and reset timer.

M119 WATER TEMPERATURE
HIGH

If water temp. >107 C for 5 sec. -
restarting.

1. Check water temperature sensor.

2. Check WTP/WTN circuit.

M121 ENGINE FAILED TO START
No oil pressure and did not reach 800 RPM -
restarting.

1. Check fuel level.

2. Check fuel pump, and fuel system both
electrically and mechanically.

3. In cold ambient temperatures check for
fuel gelling.

4. Check for restricted air cleaner or air
intake system.

5. Check glow plugs.
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M122 EXTERNAL OVERLOAD If output is short-circuited - restarting.
1. Unplug load and attempt restart.

2. Check alternator field circuit.

3. Check alternator output circuit.

M123 ENGINE STOPPED REASON
UNKNOWN

Oil pressure good and no RPM - restarting.

1. Check fuel level.

2. Check fuel pump, and fuel system both
electrically and mechanically.

3. In cold ambient temperatures check for
fuel gelling.

4. Check for seized engine or alternator.

M126 FUEL LEVEL SENSOR OUT
OF RANGE

Fuel level reading is 90 Gallons above then
maximum tank size.

1. Check fuel level sensor.

2. 2. Check FPOS, FNEG, and FOUTcircuits.

3. Check fuel tank size setting in System
Setup submenu.

M127 FUEL LEVEL CHANGE TO
FAST

Fuel level reading decreased faster than
normally expected.

Note:Must use password (0007) to clear
this message.

1. Check for leak in fuel tank.

2. Check to see if fuel has been removed
from fuel tank.

M128 SPEED SOLENOID
FAILURE

The difference between the high and low
RPM is measured below 100 RPM.

Inspect and text engine speed solenoid and
wiring.

M129 RPM BELOW LIMIT RPM is below 1350 for 5 sec. 1. Check engine speed.

2. Check RPM sensor.

M130 DELAYED OUTPUT TIMED
OUT

Water temperature sensor is below 32 C
(90 F) for 5 minutes.

1. Check water temperature sensor.

2. Check WTS circuit.

M133 EXCITER CONTROL
SHUTDOWN

External controller has not responded
within 5 sec.

See Alternator Diagnosis

M135 ENGINE CONTROL UNIT
SHUTDOWN

Exciter voltage below 20V. See Alternator Diagnosis

M137 ENGINE AMBER LAMP
On for defects that could lead to degraded
mode (speed limitation), and for Starter
relay defect (because impacting safety)

Connect ECU Test Tool to read codes.

M138 ENGINE STOP LAMP
On for defects that could lead to engine
stop mode. Connect ECU Test Tool to read codes.

M140 DSR CHECKSUM
WARNING

Regulator running with default parameters. See Alternator Diagnosis

M141 DSR CHECKSUM
WARNING

Output is short-circuited See Alternator Diagnosis

M142 DSR EXCITATION
OVERCURRENT WARNING

Exciter current exceeds the damage
threshold

See Alternator Diagnosis

M143 DSR UNDER OR OVER
SPEED WARNING

Speed is below or above threshold. See Alternator Diagnosis

M144 DSR OVER CURRENTAND
SPEED WARNING

Current and speed above limits. See Alternator Diagnosis

M146 OUTPUT VOLTAGE HIGH Output voltage above 500 volts over 15
seconds

See Alternator Diagnosis

M148 EXCITER PROTECTION
ACTIVATED

HRG exciter protection gizmo has been
activated

See Alternator Diagnosis

M149 COOLANT FAN FAILURE Coolant fan klixon open for 5 seconds 1. Check coolant fan klixon.

2. Check circuits to coolant fan klixon.
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M150 ENGINE P-CODE INFO
Generated for engine P-codes that do not
activate any engine lamps. Connect ECU Test Tool to read codes.

M151 TIMING BELT EXPIRED
Timing belt needs replacement due to years
of operation or engine run hours. Replace engine timing belt.
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Commands Menu
The Commands Menu contains the following submenus that are used to test the operation or the unit and controller:

• PTI (Pretrip Inspection Test)

• Manual Function Test

• ECU Service Menu

• Oil Priming

• System Setup

To enter the Commands Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

• Press the ENTER key to start the PTI.

• Press the UP or DOWN key to scroll up or down through the Commands Menu.

• Press the ESCAPE key to return to the Main Menu.
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Figure 12. Commands Menu
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Pretrip Inspection Test (PTI)
The PTI (Pretrip Inspection Test) initiates a test of the unit’s electrical, engine, and alternator system components. To
perform a PTI complete the following steps:

NNoottee:: The unit will not start a PTI until all active messages have been acknowledged. The display will show
“ACKNOWLEDGE MESSAGE” if there are messages that have not been acknowledged when trying to perform a
PTI.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

6. Press the ENTER key to start the PTI.

7. The controller then performs the PTI. Observe the unit for proper operation and functions during the PTI. The
display shows which component is being tested, and the test result (PASSED of FAILED).

• The engine stops.

• The controller beeps to test the buzzer.

• A display test is performed. Watch the display to verify it is operating properly.

• The PTI test is run in the following order:

– ECU Ignition Test

– ECU Run Relay Test

– ECU Fuel Relay Test

– ECU CAN Connect Test

– Start Engine Test

– Low High Speed Test

– Output Voltage Test

• When it comes to the “Start Engine Test, the display shows BEEP ON (and you can hear the beep) and then BEEP
OFF and the Engine starts. The Engine remains on for the rest of the PTI.

• For the last three tests, the display shows the results readings as well as the PASS or FAIL. i.e.

– For “START ENGINE TEST”, the display shows “RUNNING 1491” for example above the RESULT: PASS (or
fail if applicable).

– For “LOW SPEED HIGH SPEED TEST” the display shows “1508 1802” for example to signify the low and high
speed in RPMs. The display says “RESULT: PASS” if the speeds are acceptable.

– For “OUTPUT VOLTAGE TEST” the display shows “0429 0476” in the middle. The display says “RESULT:
PASS” if the output voltage is acceptable.

NNoottee:: If a component fails its test, the PTI will stop at that point and display “FAILED - REBOOT”. Correct the problem
and repeat the PTI by pressing the ENTER Key.

8. When the PTI is complete, the test ends automatically and the controller display shows “PTI PASSED (or FAILED) -
REBOOT”. Turn the On/Off Switch Off and back On to reboot and return the unit to normal operation.

If an operating problem occurs during the PTI, view and correct any alarms or messages. Then acknowledge the
alarms or messages and repeat the PTI.

NNoottee:: Acknowledge the alarms or messages ONLY after the alarm codes are documented and problems repaired.
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Figure 13. PTI Submenu
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Manual Function Test
The Manual Function Test submenu contains the following component tests:

• Display Test

• ECU Ignition Test

• ECU Run Relay Test

• ECU Fuel Relay Test

• DSR Quad Relay Test

The test result (PASSED of FAILED) is displayed after a test is performed. To enter the Manual Function Test complete
the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down through the Commands Menu to the Manual Function Test
submenu.

7. Press the ENTER key to enter the Manual Function Test.

• The engine will stop if it is running.

• The Display Test is the first to appear. Press the ENTER key to perform the Display Test.

• Press the UP or DOWN key to scroll up or down through the Manual Function Test submenu. Press the ENTER
key to perform the selected test.

• Press the ESCAPE key to return to the Commands Menu.

Figure 14. Manual Function Test Example

RAJ631
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Figure 15. Manual Function Test Submenu
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ECU Service Menu
The ECU Service Menu is used when the ECU Service Tool needs to be used to communicate with the Engine ECU for
troubleshooting.

First enter the ECU Service Menu on the SG+ Controller. You will get the following messages:

• ECU SERVICE MODE

• ENGINE OFF

• CONTROLLER ON

• ECU ON

The ECU Service Tool is software that is independent of the SG+ Controller and is a program with is opened on your PC.
This software tool comes in a Diagnostic kit which is called EXXODiag Diagnostic Tool. See the EXXODiag Diagnostic
Tool Manual (which you can find on the help link within the tool itself - see arrow below) on how to install and operate
this tool, and “Using EXXODiag to Connect to ECU”.

RAJ788
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Oil Priming
Oil Priming is typically used when changing the engine oil / filter and cranks the engine without starting to prime oil
galleries. The controller has a sequence and count down timers to properly prime the engine.

After the oil priming process is complete, turn the unit OFF to exit.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Oil Priming menu.

5. The oil priming sequence will begin, the engine will crank 3 times for 12 seconds, but the unit will not start.

6. View the on screen status. When the oil priming process is complete. turn the unit switch OFF to exit.

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss



TK 61010-4-MM-EN 77

System Setup
The System Setup submenu contains the following:

• Current RPM, which is used to check the engine speed.

• Speed Solenoid, which is used to request a speed change to the ECU.

• Tank Size (50/75/80/125), which is used to set the unit fuel tank size.

• Fuel Sensor (Yes/No), which is used to setup units with a fuel sensor. Unit with fuel sensor Yes, unit without fuel
sensor No.

• Date, which is used to set the date. See “Misc. Functions Menu” on page 78 for information about setting the date.

• Time, which is used to set the time. See “Misc. Functions Menu” on page 78 for information about setting the time.

• ID Number, which is used to set an ID number to identify the unit when downloading the event logger.

• Serial Number, which is used to set the unit serial number in the controller menu.

To enter the System Setup submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down through the Commands Menu to the System Setup submenu.

7. Press the ENTER key to enter the System Setup submenu.

8. Press the UP or DOWN key to scroll up or down through the System Setup submenu.

9. Press the ENTER key to enter the selected function.

• Press the UP or DOWN key to change the value of the selected function.

NNoottee:: The engine speed will change when the UP or DOWN key is pressed.

• Press the ESCAPE key and the ENTER key at the same time to save the new Tank Size setting.

NNoottee:: Press the ESCAPE key to return to the System Setup submenu without saving the new settings.

• Press the ESCAPE key to return to the System Setup submenu.
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Figure 16. System Setup Submenu
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Misc. Functions Menu
The Misc. Functions Menu contains the following submenus:

• C/F Mode

• SW/HW (Software/Hardware) Version

• Timers/Counters

• Date/ Time

To enter the Misc. Functions complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. The C/F Mode submenu will be displayed.

• Press the ENTER key to enter C/F Mode submenu to set the controller for Celsius or Fahrenheit units.

• Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu.

• Press the ESCAPE key to return to the Main Menu.
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Figure 17. Misc. Functions Menu
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C/F Temperature Mode
The C/F Mode submenu is used to select whether Celsius or Fahrenheit units are used to display temperature readings.
To enter the C/F Mode submenu and change the units displayed complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. The C/F Mode submenu will be displayed.

6. Press the ENTER key to enter C/F Mode to change the units displayed.

7. Press the UP or DOWN key to toggle between the Celsius and Fahrenheit settings.

8. Press the ESCAPE key and the ENTER key at the same time to save the new setting and return to the Misc. Functions
Menu.

NNoottee:: Press the ESCAPE key to return to the Misc. Functions Menu without saving the new setting.

NNoottee:: If you select C (Celsius) C for temperature and bars for pressure. If F (Fahrenheit) is selected then you'll get F
for temperature and PSI for pressure reading.

Figure 18. C/F Temperature Mode
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SW/HW Version (Software / Hardware)
The SW/HW Version submenu displays the following information about the controller:

• SW (Software Version)

• HARDWARE REV. (Hardware Revision)

To enter the Program Version submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu to the Program Version
submenu.

6. Press the ENTER key to enter the Program Version submenu.

7. Press the ESCAPE key to return to the Misc. Functions Menu.

Figure 19. SW/HW Version
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Timers and Counters
The Timers/Counters submenu displays the following information about the hourmeters and restart counters:

• Run Hours – The number of hours the unit has been running.

• Hour Meter 1 – The number of hours the unit has been running since Hour Meter 1 was cleared. A message is
generated when the reading reaches the threshold set in the Configuration Menu.

• Hour Meter 2 – The number of hours the unit has been running since Hour Meter 2 was cleared. A message is
generated when the reading reaches the threshold set in the Configuration Menu.

• Engine Off Hours – The number of hours the unit has been running since Engine Off Hours was cleared. An alarm is
generated when the reading reaches the threshold set in the Configuration Menu.

• Restarts – The number of restarts the controller has made since the last power up.

• Total Restarts – The total number of restarts.

• Run Hours 50 Hz – The number of hours the unit has been running at 50 Hz (low speed).

• Run Hours 60 Hz – The number of hours the unit has been running at 60 Hz (high speed).

NNoottee:: The readings for Run Hours, Run Hours 50 Hz, and Run Hours 60 Hz can be adjusted. See “Setting Hour Meter
Thresholds and Resetting Hour Meters” .

To enter the Timers/Counters submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu to the Timers/Counters
submenu.

6. Press the ENTER key to enter the Timers/Counters submenu.

• Press the UP or DOWN key to scroll up or down through the Timers/Counters.

• Press the ESCAPE key to return to the Misc. Functions Menu.
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Figure 20. Timers/Counters
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Date and Time
The Date/Time submenu is used to set the clock in the controller. To enter the Date/Time submenu and set the clock
complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down through the Commands Menu to the System Setup submenu.

7. Press the ENTER key to enter the System Setup submenu.

8. Press the UP or DOWN key to scroll up or down through the MISC. FUNCTIONS submenu to the Date/Time
submenu.

9. Press the ENTER key to enter the Date/Time submenu to set the clock.

10. Press the ENTER key to move the cursor (to the right or down at the end of a row) to select the value you want to
change.

NNoottee:: The ENTER key does not move the cursor to the right in the Time value. You must use the UP or DOWN keys
to scroll the total Time value up or down.

11. Press the UP or DOWN key to scroll the selected value up or down to the new setting.

12. Repeat steps 10 and 11 until you have changed all the values to the new settings.

13. Press the ESCAPE key and the ENTER key at the same time to save the new settings and return to the System Setup
submenu.

NNoottee:: Press the ESCAPE key to return to the Misc. Functions submenu without saving the new settings.

Figure 21. Date / Time

RAJ639

YEAR:       2006
MONTH:      03
DATE:       22
TIME:       14.08

Save changes and return to
"DATE/TIME" prompt of
"MISC. FUNCTIONS" menu

ESC

From "DATE/TIME" prompt of
"MISC. FUNCTIONS" menu.

Scrolls values up/down

Moves cursor right
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Configuration Menu
The Configuration Menu is used to configure the following controller functions (also see the flowcharts on the following
pages):

NNoottee:: The Configuration Menu requires that a password (0007) be used change a setting. See “Setting Hour Meter
Thresholds and Resetting Hour Meters” on page 87 for an example of how change a setting.

• ENGINE TYPE - Yanmar or PCM

• HM1 (Hour Meter 1) Threshold – The default setting is 0. When this is set to anything other than 0, it sets the
threshold that generates the message “113. HOUR METER 1 HAS EXCEEDED THRESHOLD”.

• HM2 (Hour Meter 2) Threshold – The default setting is 0. When this is set to anything other than 0, it sets the
threshold that generates the message “114. HOUR METER 2 HAS EXCEEDED THRESHOLD”.

• ENG (Engine) Off Hours – The default setting is 0. When this is set to anything other than 0, it sets the threshold that
generates the alarm “110. ENGINE STOPPED DUE TO USER SETUP”.

• Factory Reset – The default setting is OFF. When this is set to ON, the controller will reset all run timers to 0 when
the unit is turned Off and then back On.

• GENERATOR - generator type (M.ALTE or STAMFRD)

• GENSET - Clip-ON, Side or centre

• OUTPUT VOLTAGE - The default setting is 460. The other selection is 230, which is used is the alternator is
configured for an output voltage of 230 Vac.

• FUEL LEVEL - The default setting is 0. Possible settings are 1 to 400 gallons. This sets the threshold that generates
the alarm “115. FUEL LEVEL LOW”.

• CRANK RESTARTS - The default setting is 3. Possible settings are 0 to 15, and 0 equals infinite. This sets the number
of restart attempts that are allowed.

• COMPOSIT - Yes or No (Telematics)

• RMMMASTER - Yes or No

• FUEL PUMP TIME - Fuel pump enabled delay (0 = disabled / always on).

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Configuration Menu.

4. Press the ENTER key to enter the Configuration Menu.

5. See “Setting Hour Meter Thresholds and Resetting Hour Meters” for an example of how change a setting.
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Figure 22. Configuration Menu (Page 1)
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GENSET        CLIP-ON
OUTPUT VOLTAGE    460

To  "CONFIGURATION" 
prompt of "MAIN" menu.

From "CONFIGURATION" 
prompt of "MAIN" menu.

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE    460

ENGINE TYPE    PCM
LOP RESTART       OFF
HM1 THRESHOLD   00000
HM2 THRESHOLD   00000

PASS-
WORD

ENGINE TYPE PCM
LOP RESTART       OFF
HM1 THRESHOLD   00000
HM2 THRESHOLD   00000

PASS-
WORD

PASS-
WORD

LOP RESTART       OFF
HM1 THRESHOLD   00000
HM2 THRESHOLD   00000
ENG. OFF HOURS  00000

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE  460

PASS-
WORD

PASS-
WORD

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE  460

Toggle between PCM/YANMAR

Toggle between PCM/YANMAR

Toggle between ON/OFF

Toggle between ON/OFF

Scrolls cursor right

Roll the ac�ve figure up

Roll the ac�ve figure down

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE    460

PASS-
WORD

PASS-
WORD

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE  460

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE    460

FACTORY RESET     OFF
GERERATOR      M.ALTE
GENSET        CLIP-ON
OUTPUT VOLTAGE  460

Toggle between Clip-on, side, 
centre
Toggle between Clip-on/side/
centre

PASS-
WORD

FUEL LEVEL      00000
CRANK RESTARTS  00003
COMPOSIT          OFF
RMM MASTER        460

FUEL LEVEL      00000
CRANK RESTARTS  00003
COMPOSIT          OFF
RMM MASTER        460

Toggle between 460/230

Toggle between 460/230

To/From Page 2 of Configura�on Menu

Toggle between ON/OFF

Toggle between ON/OFF

Toggle between M.ALTE/STAMFRD

Toggle between M.ALTE/STAMFRD

Scrolls cursor right

Roll the ac�ve figure up

Roll the ac�ve figure down

RAJ640

SSGG++ CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss



88 TK 61010-4-MM-EN

Figure 23. Configuration Menu (Page 2)
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Setting Hour Meter Thresholds and Resetting Hour Meters
The Hour Meter Threshold feature sets the controller to alert the user that the unit has operated for a defined number of
hours. The number of operating hours are entered in the controller in the Hour Meter Threshold display. The controller
then generates a message when the hour meter reaches the threshold setting.

NNoottee:: If the user does not desire to use the Hour Meter Threshold feature to measure maintenance intervals, etc., leave
the settings at “00000” to avoid nuisance messages.

The readings for Run Hours, Run Hours 50 Hz, and Run Hours 60 Hz can be adjusted.

To set the HM1 Threshold or the HM2 Threshold, or to reset Run Hours, Run Hours 50 Hz, or Run Hours 60 Hz, complete
the following steps.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Configuration Menu.

4. Press the ENTER key to enter the Configuration Menu.

5. The Configuration Menu will be displayed. with the cursor on LOP Restart.

6. Press the UP or DOWN key to scroll up or down through the Configuration Menu to HM1 Threshold, HM2 Threshold,
Run Hours, Run Hours 50 Hz, or Run Hours 60 Hz.

7. Press the ENTER key to display the Password screen.

8. Enter the password, which is 0007. To enter the password press the ENTER key to move the cursor to the last value
and press the UP or DOWN key to scroll the value to 7. Press the ESCAPE key and the ENTER key at the same time to
enter the password.

9. The cursor will be under the H of the HM1 or HM2 Threshold selection, or under the R of the Run Hours, Run Hours
50 Hz or Run Hours 60 Hz selection.

10. Press the ENTER key to move the cursor to select the value you want to change.

NNoottee:: For example, to change the setting for the HM1 Threshold to 400 hours, press the ENTER key until the cursor
is under the third digit from the right. Then press the UP key until that value reads 4.

11. Press the UP or DOWN key to scroll the selected value up or down to the new setting.

12. Repeat steps 10 and 11 until you have changed all the values to the new settings.

13. Press the ESCAPE key and the ENTER key at the same time to save the new settings and return to the Configuration
Menu.

NNoottee:: Press the ESCAPE key to return to the Configuration Menu without saving the new settings.
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Event Log Menu
The Event Log Menu contains the following submenus that show events that are recorded in the controller memory:

• Event Log

• Fuel Events

To enter the Event Log Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log Menu.

4. Press the ENTER key to enter the Event Log Menu.

5. The Event Log submenu will be displayed.

• Press the ENTER key to enter the Event Log submenu.

• Press the UP or DOWN key to scroll up or down to the Fuel Events submenu.

• Press the ESCAPE key to return to the Main Menu.

Figure 24. Event Log Menu
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Event Log
The Event Log is a list of events that are recorded in the controller memory. Examples of recorded events are a system
power up, alarms, and messages. Events are listed in the reverse order of their occurrence. Viewing the event log can
be helpful when diagnosing a problem.

NNoottee:: The Event Log will log 128 events. When full, the controller uses a first in first out overwriting of events.

To enter the Event Log submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log Menu.

4. Press the ENTER key to enter the Event Log Menu.

5. The Event Log submenu will be displayed.

6. Press the ENTER key to enter the Event Log submenu.

7. The Event Log will appear on the display. It shows the most recent event and the date and time of that event.

8. Press the DOWN key to scroll down to the next event.

9. Press the UP or DOWN key to scroll up or down through the event log.

10. Press the ESCAPE key to return to the Event Log Menu.

Figure 25. Event Log Submenu
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Fuel Events
The Fuel Events is a list of fuel events that are recorded in the controller memory on units equipped with the fuel level
sensor option. An example of a recorded event is when fuel is added to the fuel tank. Fuel Events are listed in the
reverse order of their occurrence.

NNoottee:: The Fuel Events will log 128 events. When full, the controller uses a first in first out overwriting of events.

To enter the Fuel Events submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log Menu.

4. Press the ENTER key to enter the Event Log Menu.

5. The Event Log submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down to the Fuel Events submenu.

7. Press the ENTER key to enter the Fuel Events submenu.

8. The Fuel Events will appear on the display. It shows the most recent fuel event and the date and time of that event.

9. Press the DOWN key to scroll down to the next fuel event.

10. Press the UP or DOWN key to scroll up or down through the fuel events.

11. Press the ESCAPE key to return to the Event Log Menu.

Figure 26. Fuel Events Submenu
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LogView and Viewing SG+ Logs
With the release of LogView software version 5.9.2.0 (or later), you can now view SG+ Event logs. The following will
outline how to interpret the SG+ log. To understand now to use LogView refer to the Help file found within LogView.

The SG+ log can store up to 128 Event logs. The oldest events will be over written in the log automatically.

The latest LogView files can be found on our Web site under Global Marine Solutions Info Central.

NNoottee:: Logman II PC Rev. 2.7.0 (or later) is required to flashload software or to download the data logger.

Event Description

Alarm
Alarm Code An alarm is activated, see “Alarm List” on page 63 for alarm

descriptions

Message Message code A message is activated, see “Message List” for message
descriptions

Engine

Shutdown alarm If an alarm is active and entering shutdown state

Engine running The engine is running

Restart engine Restart sequence started

Pre Trip

PTI started PTI start event

PTI failed PTI failed

PTI OK PTI completed

Configura-
tion

Factory reset Factory reset initiated by user

Clock set Time and date adjusted

Power
Power off Time and date for controller power off

Power on Time and date for controller power on

Log
retrieved

Log retrieved The event log is retrieved from the unit

Speed

High to low speed - was XXX RPM RPM above shift point

Low to high speed - was XXX RPM RPM below shift point

Low to high speed RPM below limit RPM below 1500 RPM

High to low speed MAGNUM unit detected A TK MAGNUM unit is detected

Low to high speed compressor start detected Reefer unit controller is resetting

Low to high speed water temperature to high Water
temperature XXX

If water temperature is above 5 C below alarm high limit

Failed to detect speed solenoid This event is set in the state “LOAD MEAS” if it fails to detect the
speed change

Fuel

Positive change from X.X to X.X Ga Change in level; +X.X
Ga

Positive fuel change detected

Negative change from X.X to X.X Ga Change in level; - X.X
Ga

Negative fuel change detected

System Flashload completed OLD: XXX to NEW: XXX A new version of the application is loaded
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Figure 27. Example of SG+ Log
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                      Event Log Report 
Container ID:  APZJ007063     LogView: 5.9.2.0  SGPlus2LogView.dll:  Rev. : 1.1.1.9 
  Thermo King SG+ Event Log 

    
  Time for transfer       : 080826 16:13 
  Retriever ID            : LogMan II PC v. 2.0.2 
  SG+ software version    : 080423 revision 00 
  SG+ boot loader version : 040108 
    
  Thermo King SG+ Event Log 
    
   
    

  DATE       TIME   DATA                                                   
  2008/07/21 20:28  POWER..........: Power ON                              
  2008/07/23 14:26  ENGINE.........: Engine running                        
  2008/07/23 15:26  SPEED..........: High to low speed                     
  2008/07/23 16:12  SPEED..........: Low to high speed 
                                     Compressor start detected  
  2008/07/23 21:51  POWER..........: Power OFF                             
  2008/07/23 21:51  POWER..........: Power ON                                                        
  2008/07/24 20:43  ENGINE.........: Engine running                        
  2008/07/25 13:18  FUEL..............: Change in level: 7 Ga                  
  2008/08/10 18:39  SYSTEM.........: Flash load completed 
                                     Old: 000000 00 New: 080423 00  
  2008/08/10 18:39  POWER..........: Power ON                              
  2008/08/10 18:39  CONFIGURATION..: Clock set                             
  2008/08/12 14:06  SPEED..........: High to low speed - was 1849 rpm      
  2008/08/12 15:13  SPEED..........: Low to high speed - was 1505 rpm      
  2008/08/16 14:30  SPEED..........: Low to high speed - water temperature too high 
                                     Water temperature 102.6 C  
  2008/08/16 14:31  MESSAGE........: Water temperature sensor failure (#113)  
  2008/08/20 15:18  SPEED..........: Low to high speed - was 1538 rpm 
                                     Compressor start detected  
  2008/08/21 04:18  FUEL...........: Positive change from 41.3 to 54.3 Ga 
                                     Change in level: +13.0 Ga  
  2008/08/24 05:18  FUEL...........: Negative change from 54.2 to 35.2 Ga 
                                     Change in level: -19.0 Ga              
  2008/08/26 16:13  LOG RETRIEVED..: Log retrieved                         

Latest DLL file revision  

Old fuel event description 
prior to 080423 software 

 

Software update 
 

New fuel event description 
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SG+ 1.5 Controller and Operating Instructions
SG+ 1.5 Controller Description
The SG+ 1.5 controller is a two-piece, self contained microprocessor for diesel generator sets. The SG+ 1.5 display is
mounted on the control box cover. The SG+ 1.5 microprocessor is mounted inside the control box. Three external
relays - two ECU Relays and the Start Relay are also mounted inside the control box near the microprocessor. Another
Relay - the Preheat Relay, is located in the Engine Compartment.

This system automatically controls generator operation by providing:

• Automatic unit preheat and engine startup during initial startup or delayed restart

• Variable glow plug preheat time

• Automatic Pretrip Test capability

• Delayed alternator excitation for 2 minutes

• Unit shutdown protection for the engine and alternator. The controller stops the unit due to low engine oil pressure,
low engine oil level, high coolant temperature, or alternator overload.

• Automatic unit restart 20 minutes after unit shutdown due to an unknown condition, high engine water
temperature, engine failure to start, check fuel alarm, or alternator overload (also low engine oil pressure if
enabled). It will attempt one (1) restart and then stop.

Figure 28. SG+ Controller Display

RAJ602
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Microprocessor

RAJ808
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8
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17
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22

14

9

16

1. J6 Connector – To AC Circuits 13. J12 8 Circuit Connection

2. Fuse 30A - SI1 RL1 – RL4 Relay 14. J19 USB Connection

3. Fuse SI2 – 30 Amp Protects Battery Charger Output Circuit 15. BT1 - Battery RTC Real Time Clock

4. J9 2A Circuit Connection 16. J27 - Not Used

5. J11 CH Circuit Connection 17. J4 Connector – To External Relay Circuits

6. J10 GND Circuit Connection 18. RL1 – Ignition Relay

7. Fuse 30A - S13 J9 to J13 Controller 19. RL2 – Run Relay

8. Serial Port – For Flash Loading Software 20. RL3 - Fuel Pump Relay

9. J3 Connector - Telematics 21. J1 Connector – To Sensor and Fuel Solenoid Circuits

10. J2 Connector – To SG+ 1.5 Controller Display 22. RL4 - Spare Relay

11. J20 Connector to CAN

12. J13 2C Circuit Connection
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Controller Overview

1

2 3 4 5

6 7 8 9

10 11

RAJ1118

1. Display
A vacuum lucent display on the front panel shows operating information including output voltage, current
test state during a Pretrip test and the controller menu. Normally it shows the Output Voltage (this is called
the Standard Display). It will be blank when the unit On/Off switch is OFF.

2. Escape Key Press this key to escape a new setting or jump to the parent menu.

3. Up Key Press this key to scroll UP through the menu display, or increase the value of a setting.

4. Down Key Press this key to scroll DOWN through the menu display, or decrease the value of a setting.

5. Enter Key Press this key to enter or execute controller menu tasks or commands.

6. Alarm Key Press this key to go directly to the Alarm List Menu and view the alarm information in the display.

7. Alarm LED Flashes when the controller has detected an alarm condition. It is off when there are no alarms.

8. Power LED
Lights up while the Unit On/Off Switch is in the ON position. It is off when the Unit On/Off Switch is in the
OFF position.

9. Language Key Press this key to change the language used on the display. English and Spanish are the languages that are
currently available.

10. Download Port Is used to download the event logger and flash load new software.

11. Unit ON / OFF Switch
In the ON position, the electrical control system energizes for unit operation. In the OFF position, the
electrical control system including the fuel solenoid de-energizes to stop the engine. The unit will not
operate.
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Miscellaneous Controller Features
• Internal self-checking/diagnostic capability

• Pretrip test capability

• Hourmeter: The controller has a built-in run hourmeter that can be accessed through the Timers/Counters Submenu
under the Misc. Functions Menu.

• The application software version is displayed by selecting the Program Version Submenu under the Misc. Functions
Menu.

• Display menus: The SG+ controller contains extensive display menus that can be navigated via the keypad. The
display menus are organized into seven Main Menus: Data Menu, Alarm List Menu, Warning List Menu, Commands
Menu, Misc. Functions Menu, Configuration Menu, and Event Log Menu.

Microprocessor Inputs:

• Alternator Voltage

• Battery Voltage

• Coolant Level Sensor

• Ignition Relay Feedback

• Run Relay Feedback

• Fuel Sender (Optional)

Microprocessor Outputs:

• Start Relay

• Ignition Relay

• Run Relay

• On Light

• Alarm Light

• Fuel Pump

• Quad Relay
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SG+ 1.5 - Navigating the Controller Menus
Controller Display Menus
The SG+ 1.5 controller contains extensive display menus that can be navigated via the keypad. The display menus are
organized into the following menus (or groups) in the Main Menu:

• Data Menu

• Alarm List Menu

• Message List Menu

• Commands Menu

• Misc. Functions Menu

• Configuration Menu

• Event Log Menu

The display also has some displays in addition to the Main Menus:

• Standard Display

• Pause Mode Display

• Composite Menu (if TrackKing / Telematics have been added to the unit)

Each menu listed above will be described later in this chapter.

A complete listing of the controller menus is located on the 11 x 17 in. fold outs in the Diagrams section in the back of
the manual (see last two pages in the manual). It is designed to be folded out so you can continuously view it as you are
learning how to navigate the SG+ 1.5 Controller Menus. It is recommended to fold this flow diagram out and leave it
folded out until you become familiar with the controller menus.

SSGG++ 11..55 CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss



100 TK 61010-4-MM-EN

Navigating Controller Menus
Moving through the menus and their submenus and entering commands requires the use of the following keys:

1 2 3 4

5
RAJ607

6

1. Escape Key: Press the ESCAPE key to escape a new setting or jump to the parent menu.

2. Up Key: Press the UP key each time you want to scroll up to view another item in a menu or submenu), or increase the value of a setting.

3. Down Key: Press the DOWN key each time you want to scroll down to view another item in a menu (or submenu), or decrease the value
of a setting.

4. Enter Key: Press the ENTER key each time you want to enter or execute controller menu tasks or commands.

5. Alarm Key: Press the ALARM key to go directly to the Alarm List Menu and view the alarm information in the display.

6. Language Key: Press the LANGUAGE key to change the language used on the display.
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Menu Overview
Press the UUPP oorr DDOOWWNN keys to scroll through the Main Menu or a Submenu. Press the EENNTTEERR key to enter a Submenu
or Event. Press the EESSCCAAPPEE key to return to the parent menu.

Main Menu Submenu Event

DATA

ENGINE SHOWOUTPUTS

ENGINE LAMPS SHOW STATES

GENERATOR SHOWOUTPUTS

UNIT SHOW STATES

INTERNAL SATES / ENGINE OTHER SHOW STATES

ALARM LIST Show Alarms

MESSAGE LIST SHOWMESSAGES

COMMANDS

PTI PERFORM TEST

MANUAL FUNCTION TEST PERFORM 11 DIFFERENT PTI TESTS

SPEED CONTROL Temporarily Select Engine Speed

ECU SERVICE MENU PERFORM SETUP

OIL PRIMING PERFORM SETUP

FUEL PRIMING PERFORM SETUP

CLEAR P-CODES CLEAR CODES

MISC. FUNCTIONS

C/F MODE SELECT UNIT

SW / HW VERSION VIEW HARDWARE / SOFTWARE VERSIONS

TIMERS SHOW TIMERS

COUNTERS SHOWS TIMERS

DATE TIME CURRENT DATE AND TIME

CONFIGURATION

CONTROLS SELECT ENGINE SPEED

UNIT CONFIGURATION CONFIGURE VALUES

OPTION CONFIGURATION CONFIGURE VALUES

SYSTEM CONFIGURATION CONFIGURE VALUES

MISCH CONFIGURATION CONFIGURE VALUES

EVENT LOG

EVENTS VIEW EVENTS

FUEL EVENTS VIEW EVENTS

USB COPY EVENTLOG GENERATE LOG FILE
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Data Menu
The Data Menu contains the following submenus.

• EEnnggiinnee - Displays engine operating information such as oil pressure and RPM.

• EEnnggiinnee LLaammppss - Displays the status of the different Engine Lamps - i.e protect, amber and stop lamp.

• GGeenneerraattoorr - displays generator operating information such as output voltage and the main battery voltage.

• UUnniitt - displays unit operating information such as the status of components, if the unit is running, and the engine
RPM.

• EEnnggiinnee SSttaatteess // EEnnggiinnee OOtthheerr - displays ECU modes, unit hours, relay states, and unit operating information such
as fuel and intake temperatures.

Alarm List Menu
The Alarm List Menu shows a list of the alarms recorded in the controller memory.

Message List Menu
The Message List Menu shows a list of the messages recorded in the controller memory.

Commands Menu
The Commands Menu contains the following submenus:

• PPTTII - Pretrip Inspection Test is a functional test of the unit.

• MMaannuuaall FFuunnccttiioonn TTeesstt - Used to perform 11 individual PTI Tests.

• SSppeeeedd CCoonnttrrooll - Used to temporarily select engine speed (high speed or low)

• EECCUU SSeerrvviiccee MMeennuu - Used when the ECU service tool is connected.

• OOiill PPrriimmiinngg - Allows engine to be cranked without starting to prime oil galleries.

• FFuueell PPrriimmiinngg - Allows electric fuel pump to be cycled and engine to be cranked without starting to prime fuel
system.

• CClleeaarr PP--CCooddeess- Used clear active and historical engine diagnostic codes.

Misc. Functions Menu
The Misc. Functions Menu contains the following submenus:

• CC//FF MMooddee - Used to select whether Celsius or Fahrenheit units are used to display temperature readings. This
function can also be used to change your Pressure reading unit of measure - i.e. Bars or PSI

• SSWW//HHWW VVeerrssiioonn - Displays information about the controller software and hardware.

• TTiimmeerrss//CCoouunntteerrss - Displays information about the hourmeters and restart counters.

• DDaattee//TTiimmee - Displays current date and time.

Configuration Menu
The Configuration Menu is used to configure some of the controller functions such as Engine type, and hourmeter
thresholds, factory reset, and output voltage system selection 230/460.

• CCoonnttrroollss - Used to select engine speed (high, low, or Auto based on load).

• UUnniitt CCoonnffiigguurraattiioonn MMeennuu - Used to select engine, generator, voltage, and unit type.

• OOppttiioonn CCoonnffiigguurraattiioonn MMeennuu - Used to select fuel tank size, fuel sensor option, fuel low limit, and hour meter
thresholds.

• SSyysstteemm CCoonnffiigguurraattiioonn - Shows unit configuration information.

• MMiisscchh CCoonnffiigguurraattiioonn - Shows Genset ID number.
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Event Log Menu
The Event Log Menu contains the following submenus:

• EEvveennttss - Shows a list of events, warnings, and alarms recorded in the controller memory.

• FFuueell EEvveennttss - Shows a list of fuel events recorded in the controller memory.

• UUSSBB CCooppyy EEvveennttlloogg - Used to generate log file using USB port on control module.

Standard Display
The Standard Display shows the output voltage. It appears approximately one minute after the last key is pressed while
the unit is running. The Standard Display floats within the display to prevent burn in.

Press the ENTER key or the ESCAPE key at the Standard Display to enter the Main Menu.

DATA

ALARM LIST

MESSAGE LIST

COMMANDS

MISC. FUNCTIONS

CONFIGURATION

EVENT LOG

OUTPUT 460 V

Main Menu

RAJ740

CONTROL
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Pause Mode Displays

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
TThhee eennggiinnee mmaayy ssttaarrtt aatt aannyy ttiimmee wwiitthhoouutt nnoottiiccee wwhheenn tthhee uunniitt iiss iinn aa PPAAUUSSEE mmooddee..

A Pause mode display appears when normal unit operation has been interrupted because of a warning or alarm. The
display will show the cause and controller action. For example, the following display appears if the engine fails to start.

ENGINE FAILED

RAJ610

TO START

RESTART IN 20 MIN.
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Controller Link Down Display
The Controller Link Down display indicates there is no communication between the SG+ 1.5 controller and the display.
This is typically caused by a defective SG+ 1.5 controller, a defective display, a defective cable, or a bad connection on
the cable between the SG+ 1.5 controller and the display.

The Controller Link Down display also appears when software is be flash loaded into the controller.

CONTROLLER LINK

RAJ611

DOWN!
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SG+ 1.5 New Controller Set Up
When a new SG+ 1.5 controller is installed and used for the first time, it must be set up for the unit to work properly.
This only applies to replacement controllers - new units from Thermo King come with the controllers that are set to the
unit.

WWaarrnniinngg
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
AAfftteerr tthhee uunniitt iiss ccoonnffiigguurreedd aanndd tthhee ccoonnttrroolllleerr eexxiittss CCoonnffiigguurraattiioonn MMooddee,, tthhee uunniitt wwiillll bbeeggiinn aa ssttaarrtt sseeqquueennccee..

1. Disconnect the unit battery to ensure the unit cannot operate. Remove the original controller.

2. Install the new SG+ 1.5 controller.

3. Reconnect the unit battery.

4. Turn the unit “ON”.

5. The display will show:

MAIN MENU
UNIT CONFIGURATION

state: -2147483648
RAJ768

• Press the ENTER key.

6. Set ENGINE type:

• With the curser on ENGINE, press the ENTER key.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ769

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Use the UUPP and DDOOWWNN keys to scroll to the correct engine:

- YANMAR MECH (SG 3000e series units)

- PCM (SG 4000 series units)

- YANMAR HPCR (SG 5000 series units)

• When the correct engine is selected, press the EESSCC and EENNTTEERR keys at the same time to save the engine choice.

ENGINE               

SAVE:  EXC+ENTER
RAJ772

CHANGE: UP/DOWN
NOT DEF               

7. Set GENERATOR type:

• Use the UUPP and DDOOWWNN keys to put the curser on GENERATOR.

• Press the ENTER key when the curser is on GENERATOR.
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ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ770

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Use the UUPP and DDOOWWNN keys to scroll to the correct alternator:

- MECC ALTE (SG 4000, SG 5000, and SG 3000e after December 2016)

- STANFORD (SG 3000e Before December 2016)

NNoottee:: SG 3000e UNITS: Verify the generator type which is identified on the alternator serial plate.

• When the correct alternator is selected, press the EESSCC and EENNTTEERR keys at the same time to save the engine
choice.

GENERATOR               

SAVE:  EXC+ENTER
RAJ773

CHANGE: UP/DOWN
NOT DEF               

8. Set GENSET TYPE:

• Use the UUPP and DDOOWWNN keys to put the curser on GENSET TYPE.

• Press the ENTER key when the curser is on GENSET TYPE.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ771

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Use the UUPP and DDOOWWNN keys to scroll to the correct Genset Type:

- CLIP ON

- SIDE

- CENTER

• When the correct genset type is selected, press the EESSCC and EENNTTEERR keys at the same time to save the engine
choice.

GENSET TYPE               

SAVE:  EXC+ENTER
RAJ774

CHANGE: UP/DOWN
NOT DEF               
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9. Set SERIAL NUMBER:

• Use the UUPP and DDOOWWNN keys to put the curser on SERIAL NO.

• Press the ENTER key when the curser is on SERIAL NO.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ775

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Enter the unit serial number by:

- Use the arrow keys to scroll UP and DOWN to select the number or letter.

- Press the ENTER key to move to the next serial number digit

• When the correct serial number is entered, press the EESSCC and EENNTTEERR keys at the same time to save the serial
number.

SER. NO               

SAVE:  EXC+ENTER
RAJ776

CHANGE: UP/DOWN/ENTER
0000000000               

10. Set unit OUTPUT VOLTAGE TYPE.

• Use the UUPP and DDOOWWNN keys to put the curser on OUTP. VOLT TYPE.

• Press the ENTER key when the curser is on OUTP. VOLT TYPE.

OUTP. VOLT TYPE               

GENERATOR       

SER. NO          0000000000

RAJ797

GENSET TYPE

460V               

NOT DEF               
NOT DEF               

• Select the unit output voltage by:

- Use the arrow keys to scroll UP and DOWN to select the correct output voltage (460V or 230V).

• When the correct voltage is selected, press the EESSCC and EENNTTEERR keys at the same time to save the voltage.

SAVE:  EXC+ENTER
RAJ798

CHANGE: UP/DWN

OUTP. VOLT TYPE               
460V               

WWaarrnniinngg
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
AAfftteerr tthhee uunniitt iiss ccoonnffiigguurreedd aanndd tthhee ccoonnttrroolllleerr eexxiittss CCoonnffiigguurraattiioonn MMooddee,, tthhee uunniitt wwiillll bbeeggiinn aa ssttaarrtt sseeqquueennccee..
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11. Set genset ID number:

NNoottee:: The ID number is not the unit serial #; it is a number created by the unit user, operator, or owner.

• From the MAIN MENU, use the UUPP and DDOOWWNN keys to find CONFIGURATION.

• Press the ENTER key.

MAIN MENU
CONFIGURATION

START DELAY   XXX
RAJ777

• Use the UUPP and DDOOWWNN keys to SYSTEM CONFIGURATION.

• Press the ENTER key.

CONFIGURATION
SYSTEM CONFIGURATION

START DELAY   XXX
RAJ778

• Use the UUPP and DDOOWWNN keys to ensure the curser is on ID NO.

• Press the ENTER key when the curser is on ID NO.

ID NO          LOSG0000000
FT:

RAJ779

• Enter the unit ID number by:

- Use the arrow keys to scroll UP and DOWN to select the number or letter.

- Press the ENTER key to move to the next ID number digit

• When the correct ID number is entered, press the EESSCC and EENNTTEERR keys at the same time to save the ID number.

ID NO          
LOSG0000000

RAJ780

SAVE:  EXC+ENTER
CHANGE: UP/DOWN/ENTER
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SG+ 1.5 Operating Instructions
Pretrip Inspection
The pretrip inspection is an important part of the preventive maintenance program. It’s designed to head off operating
problems and breakdowns before they happen. The Pretrip Inspection is not a substitute for a regularly scheduled
maintenance.

Visual Inspection
The following inspections should be made before loading the container or trailer:

• FFUUEELL:: The diesel fuel supply must be sufficient to guarantee engine operation to the next check point.

• EEnnggiinnee OOiill:: Engine oil level should be at the FULL mark. Never overfill. The dipstick is attached to the filler cap.

• CCoooollaanntt:: Engine coolant must be above the ADD mark with antifreeze protection of -34 C (-30 F). Check and add
coolant in the expansion tank.

• BBaatttteerryy:: Terminals must be clean. Electrolyte should be at the full mark.

• EElleeccttrriiccaall:: Electrical connections should be securely fastened. Check wires and terminals for corrosion, cracks or
moisture. Repair or replace if necessary.

• SSttrruuccttuurraall:: Visually inspect the unit for leaks, loose or broken parts and other damage. The radiator coil should be
clean and free of debris. Clean if necessary. Use an air or water spray jet directed against the coil from the air
discharge side.

• MMoouunnttiinngg BBoollttss:: Check the mounting bolts on the unit and engine. Tighten if necessary.

CCaauuttiioonn
HHaazzaarrddoouuss PPrreessssuurreess!!
DDoo nnoott rreemmoovvee eexxppaannssiioonn ttaannkk ccaapp wwhhiillee ccoooollaanntt iiss hhoott..

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
DDoo nnoott rreemmoovvee tthhee rraaddiiaattoorr ccaapp wwhhiillee tthhee eennggiinnee iiss hhoott..

NNoottiiccee
SSyysstteemm CCoonnttaammiinnaattiioonn!!
DDoo nnoott aadddd ““GGRREEEENN”” oorr ““BBLLUUEE--GGRREEEENN”” ccoonnvveennttiioonnaall ccoooollaanntt ttoo ccoooolliinngg ssyysstteemmss uussiinngg ““RREEDD”” EExxtteennddeedd LLiiffee
CCoooollaanntt,, eexxcceepptt iinn aann eemmeerrggeennccyy.. IIff ccoonnvveennttiioonnaall ccoooollaanntt iiss aaddddeedd ttoo EExxtteennddeedd LLiiffee CCoooollaanntt,, tthhee ccoooollaanntt mmuusstt
bbee cchhaannggeedd aafftteerr 22 yyeeaarrss iinnsstteeaadd ooff 55 yyeeaarrss..

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
AAiirr pprreessssuurree oorr wwaatteerr sspprraayy mmuusstt nnoott bbee hhiigghh eennoouugghh ttoo ddaammaaggee ccooiill ffiinnss..

Starting the Unit
Generator sets are designed to provide power for a refrigeration unit. Before starting the generator set, make sure the
refrigeration unit power cord is connected to the generator set electric power receptacle. To operate the refrigeration
unit on shore power, disconnect the power cord from the generator set and plug it into the proper power supply.

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
TThhee uunniitt mmaayy ssttaarrtt aauuttoommaattiiccaallllyy aanndd aatt aannyy ttiimmee wwhheenn tthhee uunniitt sswwiittcchheess aarree OOnn.. BBee ssuurree ttoo ttuurrnn sswwiittcchheess OOffff
bbeeffoorree iinnssppeeccttiinngg oorr wwoorrkkiinngg oonn aannyy ppaarrtt ooff tthhee uunniitt..

1. Turn unit ON/OFF switch to On. The switch is located below the SG+ 1.5 controller.
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2. A series of displays called the Start Sequence appears on the display as follows:

• DISPLAY UNIT

REV 1.0.0

• SG+

X.X.X.X YYMMDD

• MAIN MENU

DATA

DELAY 20 (or 19, 18, 17, etc. to 01)

The delay screen counts down from 20 to 01 while the controller performs some self checks.

• MAIN MENU

DATA

INIT

The controller energizes the glow plugs for preheat (if necessary). The preheat buzzer is energized during the
preheat period. Preheat time ranges from 5 to 120 seconds, depending on the engine temperature. Preheat
may continue until after the engine starts.

• MAIN MENU

DATA

FUEL RELAY ON

The controller energizes the fuel relay.

• MAIN MENU

DATA

GLOW PLUG ON

The glow plugs are energized.

• MAIN MENU

DATA

STARTER

The engine begins cranking. The glow plug and pre-heat buzzer may remain energized during the cranking
period.

• MAIN MENU

DATA

DELAYED OUTPUT

This display appears while the controller delays energizing the alternator output for approximately 2
minutes.

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
NNeevveerr uussee ssttaarrttiinngg fflluuiidd.. DDaammaaggee ttoo tthhee eennggiinnee ccaann ooccccuurr..

After Start Inspection
After the engine has started:

1. Listen for abnormal noises.

2. Check for any alarms or messages using the Alarm List Menu and the Message List Menu.

NNoottee:: The engine must operate for approximately 2 minutes before the exciter circuit and battery charging circuits are
energized.
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Pretrip Inspection Test (PTI)
To properly perform a PTI (Pretrip Inspection Test) on units equipped with a SG+ controller, do not apply a load to the
alternator.

1. Start the unit.

2. Initiate an automatic PTI:

NNoottee:: CCoorrrreecctt aallll eexxiissttiinngg aallaarrmm ccoonnddiittiioonnss aanndd cclleeaarr tthhee aallaarrmm ccooddeess bbeeffoorree ppeerrffoorrmmiinngg aa PPTTII..

• Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

• Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

• Press the ENTER key to enter the Commands Menu.

• The PTI submenu will be displayed.

• Press the ENTER key to start the PTI.

3. The controller then performs the PTI. Observe the unit for proper operation and functions during the PTI. The
display shows which component is being tested, and the test result (PASSED of FAILED):

• “Please Wait”

• The engine stops.

• A display test is performed. Watch the display to verify it is operating properly.

• The controller beeps to test the buzzer.

• The ECU ignition is tested.

• The ECU run relay is tested.

• The ECU fuel relay is tested.

• The ECU CAN connect is tested.

• Engine Start is tested. The engine starts, The display says:

“START ENGINE TEST (beep on, then off, then start appears briefly)

(the result of the test - i.e. RUNNING 1491)

RESULT: “PASS” if the result is acceptable.

• Low/High speed is tested. (Engine still running - similar results screen and test sequence to point above)

• The output voltage is tested, (Engine still running - similar results screen and test sequence to point above)

NNoottee:: IIff aa ccoommppoonneenntt ffaaiillss iittss tteesstt,, tthhee PPTTII wwiillll ssttoopp aatt tthhaatt ppooiinntt aanndd ddiissppllaayy ““FFAAIILLEEDD -- RREEBBOOOOTT””.. CCoorrrreecctt tthhee
pprroobblleemm aanndd rreeppeeaatt tthhee PPTTII bbyy pprreessssiinngg tthhee EENNTTEERR KKeeyy..

4. When the PTI is complete, the test ends automatically and the controller display shows “PTI PASSED (or FAILED) -
REBOOT”. Turn the On/Off Switch Off and back On to reboot and return the unit to normal operation.

5. If an operating problem occurs during the PTI, view and correct any alarms or messages. Then acknowledge the
alarms or messages and repeat the PTI.

NNoottee:: AAcckknnoowwlleeddggee tthhee aallaarrmmss oorr mmeessssaaggeess OONNLLYY aafftteerr tthhee aallaarrmm ccooddeess aarree ddooccuummeenntteedd aanndd pprroobblleemmss
rreeppaaiirreedd..
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Main Menu
The Main Menu contains the following menus:

• Data Menu

• Alarm List Menu

• Message List Menu

• Commands Menu

• Misc. Functions Menu

• Configuration Menu

• Event Log Menu

To enter the Main Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if it is not displayed.

3. The Data Menu is typically the first menu displayed in the Main Menu.

• Press the ENTER key to enter the Data Menu.

• Press the UP or DOWN key to scroll up or down through the Main Menu.
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Figure 29. Main Menu

MAIN MENU
DATA

VOLTAGE: 460 V

MAIN MENU
ALARM LIST

VOLTAGE: 460 V

MAIN MENU
MESSAGE LIST

VOLTAGE: 460 V

MAIN MENU
COMMANDS

VOLTAGE: 460 V

MAIN MENU
MISC. FUNCTIONS

VOLTAGE: 460 V

MAIN MENU
CONFIGURATION

VOLTAGE: 460 V

MAIN MENU
EVENT LOG

VOLTAGE: 460 V

From "DATA" menu

To "DATA" menu

From "ALARM LIST" menu

To "ALARM LIST" menu

From "MESSAGE LIST" menu

To "MESSAGE LIST" menu

From "COMMANDS" menu

To "COMMANDS" menu

From "MISC. FUNCTIONS" menu

To "MISC. FUNCTIONS" menu

From "CONFIGURATION" menu

To "CONFIGURATION" menu

From "EVENT LOG" menu

To "EVENT LOG" menu

RAJ620
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Data Menu
NNoottee:: The Data Menu only displays information, items can NOT be changed.

The Data Menu displays general unit operating information including electrical data, temperatures, etc. It contains the
following submenus:

• Engine

• Engine Lamps

• Generator

• Unit

• Internal States

To enter the Data Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. The Engine submenu will be displayed.

• Press the ENTER key to enter Engine Submenu.

• Press the UP or DOWN key to scroll up or down through the Data Menu.

• Press the ESCAPE key to return to the Main Menu.
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Figure 30. Data Menu

RAJ621

DATA
ENGINE

VOLTAGE: 460 V

DATA
ENGINE LAMPS

VOLTAGE: 460 V

DATA
GENERATOR

VOLTAGE: 460 V

DATA
UNIT

VOLTAGE: 460 V

To "DATA" prompt of 
"MAIN" menu.

From "ENGINE" menu

To "ENGINE" menu

From "ENGINE LAMPS" menu

To "ENGINE LAMPS" menu

From "GENERATOR" menu

To "DIGITAL OUTPUTS" menu

From "UNIT" menu

To "UNIT" menu

From "DATA" prompt 
of "MAIN" menu.

DATA
INTERNAL STATES

VOLTAGE: 460 V

From "INTERNAL STATES" menu

To "INTERNAL STATES" menu
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Engine Menu
The Engine display the following unit operating information:

• Water Temp. (Engine Coolant Temperature)

• Load (shows percentage engine load)

• RPM

• RPM Requested

• Fuel Rate (SG 4000 Only)

• Ignition Relay (SG 4000 and SG 5000 Only)

• Run Relay

• Oil Pressure Low

• Oil Level low

• ECU Bat Voltage (SG 4000 Only)

To enter the Engine Submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. The Engine submenu will be displayed.

6. Press the ENTER key to enter the Engine submenu.

• Press the UP or DOWN key to scroll up or down through the Engine submenu.

• Press the ESCAPE key to return to the Data Menu.
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RAJ781

WATER TEMP.      25ºC
LOAD      24
RPM              1498
RPM              60Hz

FUEL RATE       1.2Lh
IGNITION RELAY     ON
RUN RELAY          ON

To "ENGINE" prompt of 
"DATA" menu.

From "ENGINE" prompt of 
"DATA" menu.

OIL PRESSURE LOW   NO

OIL LEVEL LOW      NO
ECU BAT VOLT     13.1
----------------------
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Engine Lamps
The Engine Lamps submenu displays the following information:

• Amber Lamp on/off (SG 3000e, SG 4000 and SG 5000 Only)

• Stop Lamp on/off (SG 3000e, SG 4000 and SG 5000 Only)

• Wait To Start (SG 3000e, SG 4000 and SG 5000 Only)

1. DTC Code - DTC codes are the same has the P-codes out of the ECU. The Yanmar Smart Assist Direct (YSAD)
diagnostic tool is needed to clear these codes. (SG 4000 and SG 5000 Only)

2. DTC Code (SG 3000e, SG 4000 and SG 5000 Only)

3. DTC Code (SG 3000e, SG 4000 and SG 5000 Only)

4. DTC Code (SG 3000e, SG 4000 and SG 5000 Only)

To enter the Engine Lamps submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

3. Press the ENTER key to enter the Data Menu.

4. Press the UP or DOWN key to scroll up or down through the Data Menu to the Engine Lamps submenu.

5. Press the ENTER key to enter the Engine Lamps Submenu.

• Press the UP or DOWN key to scroll up or down through the Engine Lamps submenu.

• Press the ESCAPE key to return to the Data Menu.
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AMBER LAMP        OFF
STOP LAMP          OFF

1. DTC CODE       None

3. DTC CODE        None
4. DTC CODE        None
----------------------

To  "ENGINE LAMPS" 
prompt of "DATA" menu.

From "ENGINE LAMPS" prompt 
of "DATA" menu.

2. DTC CODE        None

WAIT TO START      OFF

RAJ782
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Generator
The Generator submenu display the status of the following outputs:

• Voltage Measurement

• Running Frequency

• Generator

• Battery Voltage

• Battery Charger on/off

• Event Code

To enter the Generator submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. Press the UP or DOWN key to scroll up or down through the Data Menu to the Generator submenu.

6. Press the EENNTTEERRkey to enter the Generator submenu.

• Press the UP or DOWN key to scroll up or down through the Generator submenu.

• Press the ESCAPE key to return to the Data Menu.
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RAJ783

VOLTAGE MEAS.      14V
RUNNING FREQ      50Hz
GENERATOR          OFF
BAT. VOLTAGE     12.8V

BAT. CHARGER     12.1V
EVENT CODE        None
----------------------

To "GENERATOR" prompt 
of "DATA" menu.

From "GENERATOR" prompt of 
"DATA" menu.
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Unit
The Unit submenu display the status of the following outputs:

• Battery Voltage

• Battery Charger

• Fuel Level Mean (average)

• Low Coolant

• Fuel Pump (SG 4000 and SG 5000 Only)

To enter the Unit submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. Press the UP or DOWN key to scroll up or down through the Data Menu to the Unit submenu.

6. Press the ENTER key to enter the Unit submenu.

• Press the UP or DOWN key to scroll up or down through the Unit submenu.

• Press the ESCAPE key to return to the Data Menu.

RAJ784

FUEL LEV. MEAN    
LOW COOLANT        OFF
FUEL PUMP           ON

To "UNIT" prompt of 
"DATA" menu.

From "UNIT" prompt of "DATA" 
menu.
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Internal States
The Internal States displays which of the following states the unit is in as it prepares to start, and after it starts or if it
shuts down:

• INIT (Initiation Checks)

• Fuel Relay On

• Preheat On

• Preheat Off

• Restart 20 MI (Minutes)

• Running

• Shutdown

• HW Error

• Delay

• PTI

• RPM (Displayed Below the State)

To enter the Internal States complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. The Data Menu is typically the first menu displayed in the Main Menu.

NNoottee:: Press the UP or DOWN key to scroll up or down through the Main Menu to the Data Menu, if necessary.

4. Press the ENTER key to enter the Data Menu.

5. Press the UP or DOWN key to scroll up or down through the Data Menu to the Internal States submenu.

6. Press the ENTER key to enter the Internal States.

7. Press the ESCAPE key to return to the Data Menu.

Figure 31. Internal States

STATE: INIT
RPM:   1900

To "INTERNAL STATES"
prompt of "DATA" menu.

From "INTERNAL STATES"
prompt of "DATA" menu.

RAJ626
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Alarm List Menu SG+ 1.5
The Alarm List Menu displays alarms. Alarms are recorded in the controller memory to simplify unit diagnostic
procedures. The alarms are listed in the reverse order of their occurrence. The Alarm LED flashes if a shutdown alarm is
present. Enter the Alarm List Menu to view the and acknowledge the alarms.

Alarm Types
There are two types of alarms:

• DDeellaayyeedd RReessttaarrtt AAllaarrmm:: Delayed restart alarms indicate the unit has stopped temporarily because of a problem or
to prevent damage to the unit. The unit will attempt to restart in 20 minutes. The display will show information
about the unit in the message screen and the time left to the restart attempt. A delayed restart alarm becomes a
shutdown alarm after the third failed restart attempt in an hour.

• SShhuuttddoowwnn AAllaarrmm:: The Alarm LED flashes and unit stops. Shutdown alarms indicate the unit has been stopped to
prevent damage to the unit. The condition must be corrected before restarting the unit.

Displaying and Acknowledging Alarms
Enter the Alarm List Menu to view and acknowledge the alarms as follows:

1. Place the On/Off switch in the “ON” position.

2. Press the ALARM key to enter the Alarm List Menu directly. OOrr Enter the Alarm List Menu through the Main Menu as
follows:

• Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

• Press the UP or DOWN key to scroll up or down through the Main Menu to the Alarm List Menu.

• Press the ENTER key to enter the Alarm List Menu.

3. The Alarm List Menu will appear on the display. It shows the most recent alarm and the following information:

• The alarm code (100 through 604).

• The position of the alarm in the list of recorded alarms. For example, 1/2 means alarm one of two.

• The alarm text.

• The alarm status (Active or Acknowledged).

• Write down the alarm code and the alarm text.

4. Write down the alarm code and the alarm text.

5. Press the ENTER key to acknowledge the alarm. The Alarm LED will continue flashing until the active alarms (and
messages) have been acknowledged.

6. Press the DOWN key to scroll down to the next alarm, if necessary.

7. Write down the alarm code and the alarm text.

8. Press the ENTER key to acknowledge the alarm.

9. Repeat steps 6 through 8 until all active alarms have been written down and acknowledged.

10. Press the ESCAPE key to return to the Main Menu.
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RAJ785

100.              1/2
WATER TEMPERATURE
HIGH
STATUS: ACTIVE

To "ALARM LIST" prompt
of "MAIN" menu

From "ALARM LIST" prompt
of "MAIN" menu

Jump to previous alarm text

Jump to next alarm text

Acknowledges alarm

Alarm Diagnosis
The Alarm List details the alarms, their causes, and possible diagnosis.

Alarm List

Alarm Code Alarm Text Alarm Type–Cause Diagnostics

A100 WATER TEMPERATURE
HIGH

Operation
Delayed Restart Alarm – Engine is
running and water temperature is above
107 C (225 F) for 5 seconds.

• Engine then stops and then attempts
to restart.

1. Check for cause of engine
overheating:

• Check engine coolant level.

• Check water pump belt.

• Check radiator for airflow and
coolant flow restrictions.

2. Check for faulty water temperature
sensor.

A101 FAILED TO CRANK

Operation
Alarm if Engine did NOTachieve 800 rpm
within 12 seconds.
Becomes a Shutdown Alarm when
number of restart attempts is greater
than number of “Crank Restarts” set in
Configuration Menu.

1. Defective battery, load test battery.

2. Check battery charger.

3. Check ground connections at block.

4. Check starter motor.

5. Check starter relay, circuit.

A102 FAILED TO START

PTI
Warning if the engine failed to enter
running state or reports error during the
start sequence

1. Check fuel level.

2. Check fuel pump, and fuel system
both electrically and mechanically.

3. In cold ambient temperatures check
for fuel gelling.

4. Check for restricted air cleaner or air
intake system.

5. Check glow plugs and circuit.
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A104 ENGINE RPM BLOW
LIMITS

Operation
General:
Warning If the engine speed gets below
800rpm for 10 sec.
PCM, Y-HPCR, Y-MECH Engine:
Warning if the engine is not capable to
maintain high speed RPM.
Alarm if the engine is not capable to
maintain low speed RPM.

1. Check RPMs.

2. Check RPM sensor.

3. Check for overload on generator.

4. Check restriction in fuel supply.

5. Check for restricted air cleaner or air
intake system

A105 LOW OIL LEVEL Operation
If low oil level for 60 seconds.

1. Check oil level.

2. Check Oil Level Switch.

3. Check circuits to Oil Level Switch.

A108 COOLANT LEVEL LOW
Operation
Coolant level low detected before engine
start.

1. Check coolant level.

2. Check Coolant Level Sensor.

3. Check circuits to Coolant Level.

A110 ENGINE STOP
Operation
Alarm If Engine is stopped to safe mode.
Due to ECU shutdown codes.

Connect ECU Test Tool to Read Engine
Codes. Refer to Yanmar TNV Service
TK55740 manual for troubleshooting
guide.

A200 GENERATOR SHORT
CIRCUIT

Operation
DSR has detected short circuit.

See “Alternator Diagnosis”.

A201 GENERATOR EXTERNAL
OVERLOAD

Operation
DSR has detected over excitation.

1. Unplug load and attempt restart.

2. See “Alternator Diagnosis”.

A301 ENGINE STOP LAMP
Operation
ECU stop lamp activated.

Connect ECU Test Tool to Read Engine
Codes

A410 LINE VOLTAGE HIGH
Operation
Output voltage >500 VAC for 15 seconds See “Alternator Diagnosis”.

A411 LINE VOLTAGE LOW

Operation
Message, if in the start sequence the
controller is not able see >300 VAC after
the two run time in Low Speed.
Alarm if generator is not cable of
producing min 200 VAC for 4 seconds.

See “Alternator Diagnosis”.

A422 LINE FREQUENCY LOW Operation / PTI
Line frequency <35 Hz for 5 seconds See “Alternator Diagnosis”.

A423 LINE FREQUENCY HIGH Operation / PTI
Line frequency > 75 Hz for 5 seconds See “Alternator Diagnosis”.

A601 DIGITAL OUTPUT
Operation / PTI
No feedback when relay energized, RL1,
2, 3, 4, 5, 6.

1. Look in event log to see what relay is
failing.

2. Test relay replace if bad.

3. Test controller using manual function
test, replace controller if relay is
good.

A604 BATTERY CHARGER
PTI
Message if battery charger does not
increase the battery voltage.

1. Check 30 amp fuse on controller.

2. Check battery.

3. Check battery connections.

4. Check ground connections from
control box to battery.
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Message List Menu SG+ 1.5
The Message List Menu displays messages. Messages are recorded in the controller memory to simplify unit diagnostic
procedures. The messages are listed in the reverse order of their occurrence. Enter the Message List Menu to view the
and acknowledge the messages. Acknowledging a message clears it from the list.

NNoottee:: The unit will not start a PTI until all active messages have been acknowledged. The display will show
“ACKNOWLEDGE MESSAGE” if there are messages that have not been acknowledged when trying to start a PTI.

Displaying and Acknowledging Messages
Enter the Message List Menu to view and acknowledge the messages as follows:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Message List Menu.

4. Press the ENTER key to enter the Message List Menu.

5. The Message List Menu will appear on the display. It shows the most recent message and the following information:

• The message code (109 through 803).

• The position of the message in the list of recorded messages. For example, 1/1 means message one of one.

• The message text.

• The message status (Active or Acknowledged).

6. Write down the message code and the message text.

7. Press the ENTER key to acknowledge the message. The Alarm LED will continue flashing until the active messages
(and alarms) have been acknowledged.

8. Press the DOWN key to scroll down to the next message, if necessary.

9. Write down the message code and the message text.

10. Press the ENTER key to acknowledge the message.

11. Repeat steps 8 through 10 until all active messages have been written down and acknowledged.

12. Press the ESCAPE key to return to the Main Menu.

13. The unit will then enter the Start Sequence and start the engine.
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RAJ786

101.              1/1
BAT. VOLTAGE LOW

STATUS: ACTIVE

To "MESSAGE LIST" prompt
of "MAIN" menu

From "MESSAGE LIST" prompt
of "MAIN" menu

Jump to previous warning text

Jump to next warning text

Acknowledges warning

Message Diagnosis
The Message List details the messages / warnings, their causes, and possible diagnosis.

Message List

Message Code Message Text Alarm Type–Cause Diagnostics

M106 FUEL LEVEL LOW
Operation
Low fuel detected by ECU, codes P0087
or P1113.

Connect ECU Test Tool to Read Engine
Codes

M109 FUEL SYSTEM LEAK
Operation
Duel leak detected by ECU, codes P0093.

Connect ECU Test Tool to Read Engine
Codes

M111 OIL PRESSURE LOW
Operation
Low oil pressure message active.

Connect ECU Test Tool to Read Engine
Codes

1. Check oil pressure switch.

2. Check oil pressure circuit:

• Unit OFF switch open

• Unit running switch closed to
ground

M112 FUEL LEVEL ERROR

PTI
Fuel sensor is out of range based on tank
size. Measurement below empty or above
full.

1. Check fuel sensor: 12 VDC on Red
wire, 1-4 VDC on Yellow wire.

2. Check fuel sensor circuit.

M113 SPEED CONTROL ERROR
PTI
RPM is not controllable within range
1500/1800 +/- 50 RPM.

Connect ECU Test Tool to Read Engine
Codes

M114 VOLTAGE CONTROL
ERROR

PTI
Voltage is not controlled within range.
Low speed 400, High speed 460 +/- 30
VAC

See “Alternator Diagnosis”.

SSGG++ 11..55 CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss



TK 61010-4-MM-EN 131

M115 FUEL LEVEL CHANGE TO
FAST

Operation
Fuel level decease more than 10 gallons.

1. Check for leak in fuel tank.

2. Check to see if fuel has been
removed

from fuel tank.

M302 ENGINE SERVICE LAMP
Operation
ECU Service lamp activated.

Connect ECU Test Tool to Read Engine
Codes.

M303 ENGINE TIMING BELT

Operation
Timing belt expired caused by hours of
operation.
Message after 8500
Alarm after 9000 Hours

Replace timing belt. See procedure in the
Engine Maintenance Chapter.

M720 MAIN BATTERY FAILURE

PTI
Battery voltage is below 12.2 volts for 3
min. when genset is outputting power.
During preheat or engine running no
output voltage is below 9.0 for 3 sec.

Check battery connection Load test
battery replace if defective.
Check the S12 30 amp fuse

M803 ARV COMM ERROR
Operation
DSR reporting Shorted or Open condition
in alternator.

See “Alternator Diagnosis”
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Commands Menu
The Commands Menu contains the following submenus that are used to test the operation or the unit and controller:

• PTI (Pretrip Inspection Test)

• Manual Function Test

• Speed Control

• ECU Service Menu (SG 4000 and SG 5000 Only)

• Oil Priming (SG 4000 and SG 5000 Only)

• Fuel Priming (SG 4000 and SG 5000 Only)

• Clear P-Codes (SG 4000 and SG 5000 Only)

• Timing Belt (SG 4000 Only)

To enter the Commands Menu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

• Press the ENTER key to start the PTI.

• Press the UP or DOWN key to scroll up or down through the Commands Menu.

• Press the ESCAPE key to return to the Main Menu.
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RAJ787

COMMANDS
PTI

VOLTAGE: 460 V

To  "COMMANDS" 
prompt of "MAIN" 
menu.

From "COMMANDS" 
prompt of "MAIN" 
menu.

COMMANDS
MANUAL FUNCTION TEST

VOLTAGE: 460 V

COMMANDS
ECU SERVICE MENU

VOLTAGE: 460 V

COMMANDS
OIL PRIMING

VOLTAGE: 460 V

COMMANDS
FUEL PRIMING

VOLTAGE: 460 V

COMMANDS
SPEED CONTROL

VOLTAGE: 460 V

COMMANDS
CLEAR P-CODES

VOLTAGE: 460 V
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Pretrip Inspection Test (PTI)
The PTI (Pretrip Inspection Test) initiates a test of the unit’s electrical, engine, and alternator system components. To
perform a PTI complete the following steps:

NNoottee:: The unit will not start a PTI until all active messages have been acknowledged. The display will show
“ACKNOWLEDGE MESSAGE” if there are messages that have not been acknowledged when trying to perform a
PTI.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

6. Press the ENTER key to start the PTI.

7. The controller then performs the PTI. Observe the unit for proper operation and functions during the PTI. The
display shows which component is being tested, and the test result (PASSED of FAILED).

• The engine stops.

• The controller beeps to test the buzzer.

• A display test is performed. Watch the display to verify it is operating properly.

• The PTI test is run in the following order:

– ECU Ignition Test

– ECU Run Relay Test

– ECU Fuel Relay Test

– ECU CAN Connect Test

– Start Engine Test

– Low High Speed Test

– Output Voltage Test

• When it comes to the “Start Engine Test, the display shows BEEP ON (and you can hear the beep) and then BEEP
OFF and the Engine starts. The Engine remains on for the rest of the PTI.

• For the last three tests, the display shows the results readings as well as the PASS or FAIL. i.e.

– For “START ENGINE TEST”, the display shows “RUNNING 1491” for example above the RESULT: PASS (or
fail if applicable).

– For “LOW SPEED HIGH SPEED TEST” the display shows “1508 1802” for example to signify the low and high
speed in RPMs. The display says “RESULT: PASS” if the speeds are acceptable.

– For “OUTPUT VOLTAGE TEST” the display shows “0429 0476” in the middle. The display says “RESULT:
PASS” if the output voltage is acceptable.

NNoottee:: If a component fails its test, the PTI will stop at that point and display “FAILED - REBOOT”. Correct the problem
and repeat the PTI by pressing the ENTER Key.

8. When the PTI is complete, the test ends automatically and the controller display shows “PTI PASSED (or FAILED) -
REBOOT”. Turn the On/Off Switch Off and back On to reboot and return the unit to normal operation.

If an operating problem occurs during the PTI, view and correct any alarms or messages. Then acknowledge the
alarms or messages and repeat the PTI.

NNoottee:: Acknowledge the alarms or messages ONLY after the alarm codes are documented and problems repaired.
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Figure 32. PTI Submenu

RAJ630

COMMANDS
PTI

VOLTAGE: 460 V

To "COMMANDS" prompt of
"MAIN" menu

From "COMMANDS" prompt of
"MAIN" menu

To MANUAL FUNCTION TEST

To MANUAL FUNCTION TEST

Starts PTI
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Manual Function Test
The Manual Function Test submenu contains the following component tests:

• Display Test

• RLI ECU Ignition Test

• RL2 ECU Run Relay Test

• RL3 ECU Fuel Relay Test

• RL5 DSR Test

The test result (PASSED of FAILED) is displayed after a test is performed. To enter the Manual Function Test complete
the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Commands Menu.

5. The PTI submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down through the Commands Menu to the Manual Function Test
submenu.

7. Press the ENTER key to enter the Manual Function Test.

• The engine will stop if it is running.

• The Display Test is the first to appear. Press the ENTER key to perform the Display Test.

• Press the UP or DOWN key to scroll up or down through the Manual Function Test submenu. Press the ENTER
key to perform the selected test.

• Press the ESCAPE key to return to the Commands Menu.

Figure 33. Manual Function Test Example

RAJ631

ECU IGNITION TEST
On: IS ON

RESULT: 

ECU IGNITION TEST
Off: IS OFF

RESULT: PASS
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Speed Control
Speed control is used to temporarily set engine speed (either high or low speed) to aid in unit testing for 180 seconds.
After 180 seconds the unit will return to normal operating RPM and the controller will exit to the main menu.

• HIGH

• LOW

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Speed Control menu.

5. Press the UP or DOWN key to scroll up or down between HIGH rpm and LOW rpm.

6. Press the ESCAPE key to return to the Commands Menu.
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ECU Service Menu
The ECU Service Menu is used when the ECU Service Tool needs to be used to communicate with the Engine ECU for
troubleshooting.

First enter the ECU Service Menu on the SG+ 1.5 Controller. You will get the following messages:

• ECU SERVICE MODE

• ENGINE OFF

• CONTROLLER ON

• ECU ON

The ECU Service Tool is software that is independent of the SG+ 1.5 Controller and is a program with is opened on your
PC. This software tool comes in a Diagnostic kit which is called Yanmar Smart Assist Direct (YSAD). Use the Yanmar
SmartAssist Direct (YSAD) Diagnostic Tool to determine what DTC Codes are set. For corrective actions, refer to the
Yanmar Troubleshooting Guide. See the “Yanmar YSAD Diagnostic Engine Service” chapter.

Oil Priming
Oil Priming is typically used when changing the engine oil / filter and cranks the engine without starting to prime oil
galleries. The controller has a sequence and count down timers to properly prime the engine.

After the oil priming process is complete, turn the unit OFF to exit.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Oil Priming menu.

5. The oil priming sequence will begin, the engine will crank 3 times for 12 seconds, but the unit will not start.

6. View the on screen status. When the oil priming process is complete. turn the unit switch OFF to exit.

Fuel Priming
Fuel Priming is typically used when changing the fuel filters or servicing the fuel system. It turns the fuel pump ON
without starting the engine to prime / bleed the fuel system.

After the fuel priming process is complete, turn the unit OFF to exit.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Fuel Priming menu.

5. The fuel priming sequence will begin, the electric fuel pump will run for 120 seconds (2 minutes), but the unit will
not start.

6. View the on screen status. When the fuel priming process is complete. turn the unit switch OFF to exit.
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Clear P Codes
Clear P Codes is used to view and clear active and historical P codes.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the Clear P Codes menu.

5. Press the UP or DOWN key to scroll up or down between saved codes.

6. Follow the on screen steps to clear / delete active and view historical codes.

7. Press the ESCAPE key to return to the Commands Menu.
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Timing Belt
The timing belt selection is only used on SG 4000 units.

Timing Belt is used to clear and reset the timing belt replacement interval counters.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Commands Menu.

4. Press the ENTER key to enter the timing belt menu.

5. Press the UP or DOWN key to view the counters.

6. Follow the on screen steps to clear / delete, active and view timing belt counters.

7. Press the ESCAPE key to return to the Commands Menu.
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Misc. Functions Menu
The Misc. Functions Menu contains the following submenus:

• C/F Mode

• SW / HW (Software/Hardware) Version

• Timers

• Counters

• Date / Time

To enter the Misc. Functions complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. The C/F Mode submenu will be displayed.

• Press the ENTER key to enter C/F Mode submenu to set the controller for Celsius or Fahrenheit units.

• Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu.

• Press the ESCAPE key to return to the Main Menu.
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RAJ789

MISC. FUNCTIONS
C/F MODE

VOLTAGE: 460 V

MISC. FUNCTIONS
SW/HW VERSION

VOLTAGE: 460 V

MISC. FUNCTIONS
TIMERS

VOLTAGE: 460 V

To "MISC. FUNCTIONS" 
prompt of "MAIN" menu.

From "MISC. FUNCTIONS" 
prompt of "MAIN" menu.

MISC. FUNCTIONS
COUNTERS

VOLTAGE: 460 V

MISC. FUNCTIONS
DATE/TIME

VOLTAGE: 460 V
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C/F Temperature and Language Mode
The C/F Mode submenu is used the change:

-- LLaanngguuaaggee:: Allows unit to display English, Spanish, or Danish for all screens.

-- CC//FF: Allows unit to display Celsius or Fahrenheit display temperature readings.

To enter the C/F Mode submenu and change the language or units displayed complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. The C/F Mode submenu will be displayed.

6. Press the ENTER key to enter C/F Mode to change the units displayed.

7. Press the UP or DOWN key to toggle between UNITS and LANGUAGE. Press ENTER.

8. Press the UP or DOWN key to toggle between the Celsius and Fahrenheit settings or the available languages.

9. Press the ESCAPE key and the ENTER key at the same time to save the new setting and return to the Misc. Functions
Menu.

NNoottee:: Press the ESCAPE key to return to the Misc. Functions Menu without saving the new setting.

NNoottee:: If you select C (Celsius) C for temperature and bars for pressure. If F (Fahrenheit) is selected then you'll get F
for temperature and PSI for pressure reading.
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MISC. FUNCTIONS          
C/F MODE

LANGUAGE                   UK          
UNIT                        CELSIUS

RAJ790

UNIT                            
CELSIUS

SAVE:  EXC+ENTER
CHANGE: UP/DWN

LANGUAGE or UNIT 

LANGUAGE or UNIT 

Save Selection 

UNIT                            
FARENHEIT

---SAVING—

CELSIUS or FARENHEIT 

MISC. FUNCTIONS          
MAIN MENU          
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SW/HW Version (Software / Hardware)
The SW/HW Application Version submenu displays the following information about the controller:

• AP (Application)

• BL (Build)

• SN (Serial Number)

• Display version

To enter the Program Version submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu to the Program Version
submenu.

6. Press the ENTER key to enter the Program Version submenu.

7. Press the ESCAPE key to return to the Misc. Functions Menu.

APPLICATION VERSIONS               
AP:  1.X.X.X   19111X       

RAJ791

BL:     0.0.2.X   19111X       
SN:  1234567X       

DISPLAY VERSION               
0.0.0.X       

MISC. FUNCTIONS               
SW/HW VERSION

MISC. FUNCTIONS          
MAIN MENU          
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Timers
The Timers submenu displays the following hour meters:

• Run Hours – The number of hours the unit has been running.

• Engine Off Hours – The number of hours the unit has been running since Engine Off Hours was cleared. An alarm is
generated when the reading reaches the threshold set in the Configuration Menu.

• Engine Run Hours Low Speed – The number of hours the unit has been running at 50 Hz (low speed).

• Engine Run Hours High Speed – The number of hours the unit has been running at 60 Hz (high speed).

• Hour Meter 1 – The number of hours the unit has been running since Hour Meter 1 was cleared. A message is
generated when the reading reaches the threshold set in the Configuration Menu.

• Hour Meter 2 – The number of hours the unit has been running since Hour Meter 2 was cleared. A message is
generated when the reading reaches the threshold set in the Configuration Menu.

• Timing Belt – The number of hours the current engine timing belts has left until replacement needed (if equipped).

NNoottee:: The readings for Run Hours, Run Hours 50 Hz, and Run Hours 60 Hz can be adjusted. See “Setting Hour Meter
Thresholds and Resetting Hour Meters” .

To enter the Timers submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu to the Timers/Counters
submenu.

6. Press the ENTER key to enter the Timers submenu.

• Press the UP or DOWN key to scroll up or down through the Timers.

• Press the ESCAPE key to return to the Misc. Functions Menu.
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MISC. FUNCTIONS          

RUN HOURS               10H          
ENG. OFF HOURS          5H

RAJ792

SINCE  19-11-13        18:27                            
1H

TIMERS          

MAIN MENU          
MISC. FUNCTIONS          

RUN HOURS LO              3H
RUN HOURS HI               3H

HOUR METER 1            
SINCE  19-11-13        18:27                            

1HHOUR METER 2            

SINCE  19-11-13        18:27                            
TIMING BELT            0H
-----------------------------------            
RUN HOURS               10H          
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Counters
The Counters submenu displays the following event counters:

• Restarts – The number of restarts the controller has made since the last power up.

• Total Restarts – The total number of restarts.

To enter the Counters submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. Press the UP or DOWN key to scroll up or down through the Misc. Functions Menu to the Counters submenu.

6. Press the ENTER key to enter the Counters submenu.

• Press the UP or DOWN key to scroll up or down through the Timers.

• Press the ESCAPE key to return to the Misc. Functions Menu.

RESTARTS               

RAJ793

MISC. FUNCTIONS               
COUNTERS

MISC. FUNCTIONS          
MAIN MENU          

TOTAL RESTARTS               17       
10       
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Date and Time
The Date and Time submenu is used to set the date clock in the controller. To enter the Date/Time submenu and set the
clock complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Misc. Functions Menu.

4. Press the ENTER key to enter the Misc. Functions Menu.

5. Press the UP or DOWN key to scroll up or down through the MISC. FUNCTIONS submenu to the Date Time
submenu.

6. Press the ENTER key to enter the Date Time submenu to set the date and clock.

7. Press the ENTER key to enable the edit the date and time.

8. Use the ENTER key to move the cursor (to the right) to select the value you want to change.

NNoottee:: The ENTER key does not move the cursor to the right in the Time value. You must use the UP or DOWN keys
to scroll the total Time value up or down.

9. Press the UP or DOWN key to scroll the selected value up or down to the new setting.

10. Repeat steps 8 and 9 until you have changed all the values to the new settings.

11. Press the ESCAPE key and the ENTER key at the same time to save the new settings and return to the System Setup
submenu.

NNoottee:: Press the ESCAPE key to return to the Misc. Functions submenu without saving the new settings.
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MISC. FUNCTIONS          

DATE & TIME                        
2019 - 12 - 05     18:53:01

RAJ794

DATE TIME          

MAIN MENU          
MISC. FUNCTIONS          

DATE & TIME                        
2019 - 12 - 05     18:53:01

CHANGE: UP/DWN/ENTER                        
SAVE:  EXC+ENTER

DATE & TIME                        
2020 - 1 - 04     16:23:11

---SAVING—

+

Use ENTER, and the UP / DOWN keys to set date and time.
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Configuration Menu
The Configuration Menu is used to configure the following controller functions (also see the flowcharts on the following
pages):

WWaarrnniinngg
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
TThhee uunniitt wwiillll bbeeggiinn aa ssttaarrtt sseeqquueennccee aanndd aatttteemmpptt ttoo ssttaarrtt wwhheenn CCoonnffiigguurraattiioonn MMooddee iiss eexxiitteedd oonn tthhee ccoonnttrroolllleerr..

• Controls - Set engine RPM control mode to AUTO / HIGH / LOW for service procedures.

• Unit Configuration - Set unit Engine type, Generator type, Genset type, Serial Number, and Output Voltage settings.

• Option Configuration - Set controller selectable options such as Tank Size, Fuel Sensor, Low Fuel Limit, Restarts,
Speed Solenoid, HRG Gizmo, Water in Fuel, Composite, HM1 Threshold, HM2 Threshold.

• System Configuration - Set the unit ID number. The ID number is not the unit serial #; it is a number created by the
unit user, operator, or owner.

• MISCH Configuration - The default setting is OFF. When this is set to ON, the controller will reset all run timers to 0
when the unit is turned Off and then back On.

To enter the Configuration Menu, complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Configuration Menu.

4. Press the ENTER key to enter the Configuration Menu.
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CONFIGURATION          
CONTROLS

RAJ795

Into CONTROLS settings 

CONFIGURATION          
MAIN MENU          

CONFIGURATION          

OPTION CONFIGURATION
CONFIGURATION          

SYSTEM CONFIGURATION
CONFIGURATION          

RAJ795

CONFIGURATION          
MISCH CONFIGURATION

UNIT CONFIGURATION
Into UNIT CONFIGURATION settings 

Into OPTION CONFIGURATION settings 

Into SYSTEM CONFIGURATION settings 

Into MISCH CONFIGURATION settings 
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Controls
The Controls submenu is used to temporary set engine RPM to AUTO / HIGH / LOW for service purposes. To enger the
Controls submenu, complete the flowing steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the CONFIGURATION Menu.

4. Press the ENTER key to enter the CONFIGURATION Menu.

5. Press the UP or DOWN key to scroll up or down through the CONFIGURATIONS submenu to the CONTROLS
submenu.

6. Press the ENTER key to enter the CONTROLS submenu.

7. Press the ENTER key again to enable CONTROL setting changes.

8. Press the UP or DOWN key to the change the setting between AUTO, HIGH, and LOW.

9. Press the ESCAPE key and the ENTER key at the same time to save the new settings and return to the System Setup
submenu.

NNoottee:: Press the ESCAPE key to return to the Misc. Functions submenu without saving the new settings.
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CONFIGURATION          

CTRL. MODE                        

RAJ796

CONTROLS          

MAIN MENU          
CONFIGURATION          

CHANGE: UP/DWN                        
SAVE:  EXC+ENTER

---SAVING—

+

AUTO                        

CTRL. MODE                        
AUTO                        

CTRL. MODE                        
HIGH                        

Use arrow keys to scroll between 
         AUTO / LOW / HIGH
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Unit Configuration
The unit configuration submenu contain the following settings and is used to set up the controller for the specific unit it
is controlling:

• Engine - Select the specific engine type in the unit.

• Generator - Select the specific generator type in the unit.

• Genset Type - Select the specific genset type of the unit (side, center, clip on mount)

• Serial Number - Enter the correct serial number of the unit which is found on the unit’s serial number tag.

• Output Voltage Type - Select the unit output voltage (460V or 230V)

WWaarrnniinngg
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
AAfftteerr tthhee uunniitt iiss ccoonnffiigguurreedd aanndd tthhee ccoonnttrroolllleerr eexxiittss CCoonnffiigguurraattiioonn MMooddee,, tthhee uunniitt wwiillll bbeeggiinn aa ssttaarrtt sseeqquueennccee..

Follow the steps below to ensure the unit is configured correctly.

1. Turn the unit “ON”.

2. Use the UP and DOWN arrows to view the MAIN MENU, UNIT CONFIGURATION submenu.

• Press the ENTER key.

MAIN MENU
UNIT CONFIGURATION

RAJ799

3. Set ENGINE type:

• With the curser on ENGINE, press the ENTER key.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ769

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Use the UUPP and DDOOWWNN keys to scroll to the correct engine:

- YANMAR MECH (SG 3000e series units)

- PCM (SG 4000 series units)

- YANMAR HPCR (SG 5000 series units)

• When the correct engine is selected, press the EESSCC and EENNTTEERR keys at the same time to save the engine choice.

ENGINE               

SAVE:  EXC+ENTER
RAJ772

CHANGE: UP/DOWN
NOT DEF               

4. Set GENERATOR type:
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• Use the UUPP and DDOOWWNN keys to put the curser on GENERATOR.

• Press the ENTER key when the curser is on GENERATOR.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ770

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Use the UUPP and DDOOWWNN keys to scroll to the correct alternator:

- MECC ALTE (SG 5000, SG 4000, and SG 3000e after December 2016)

- STANFORD (SG 3000e Before December 2016). Could be MECC ALTE if generator has been replaced, see
not below.

NNoottee:: SG 3000e UNITS: Verify the generator type which is identified on the alternator serial plate.

• When the correct alternator is selected, press the EESSCC and EENNTTEERR keys at the same time to save the engine
choice.

GENERATOR               

SAVE:  EXC+ENTER
RAJ773

CHANGE: UP/DOWN
NOT DEF               

5. Set GENSET TYPE:

• Use the UUPP and DDOOWWNN keys to put the curser on GENSET TYPE.

• Press the ENTER key when the curser is on GENSET TYPE.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ771

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Use the UUPP and DDOOWWNN keys to scroll to the correct Genset Type:

- CLIP ON

- SIDE

- CENTER

• When the correct genset type is selected, press the EESSCC and EENNTTEERR keys at the same time to save the engine
choice.

GENSET TYPE               

SAVE:  EXC+ENTER
RAJ774

CHANGE: UP/DOWN
NOT DEF               

6. Set SERIAL NUMBER:
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• Use the UUPP and DDOOWWNN keys to put the curser on SERIAL NO.

• Press the ENTER key when the curser is on SERIAL NO.

ENGINE               
GENERATOR       

SER. NO          0000000000
RAJ775

GENSET TYPE

NOT DEF               
NOT DEF               
NOT DEF               

• Enter the unit serial number by:

- Use the arrow keys to scroll UP and DOWN to select the number or letter.

- Press the ENTER key to move to the next serial number digit

• When the correct serial number is entered, press the EESSCC and EENNTTEERR keys at the same time to save the serial
number.

SER. NO               

SAVE:  EXC+ENTER
RAJ776

CHANGE: UP/DOWN/ENTER
0000000000               

7. Set unit OUTPUT VOLTAGE TYPE.

• Use the UUPP and DDOOWWNN keys to put the curser on OUTP. VOLT TYPE.

• Press the ENTER key when the curser is on OUTP. VOLT TYPE.

OUTP. VOLT TYPE               

GENERATOR       

SER. NO          0000000000

RAJ797

GENSET TYPE

460V               

NOT DEF               
NOT DEF               

• Select the unit output voltage by:

- Use the arrow keys to scroll UP and DOWN to select the correct output voltage (460V or 230V).

• When the correct voltage is selected, press the EESSCC and EENNTTEERR keys at the same time to save the voltage.

SAVE:  EXC+ENTER
RAJ798

CHANGE: UP/DWN

OUTP. VOLT TYPE               
460V               

WWaarrnniinngg
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
AAfftteerr tthhee uunniitt iiss ccoonnffiigguurreedd aanndd tthhee ccoonnttrroolllleerr eexxiittss CCoonnffiigguurraattiioonn MMooddee,, tthhee uunniitt wwiillll bbeeggiinn aa ssttaarrtt
sseeqquueennccee..
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8. After all the unit configuration setting are set and saved, press the ESC key twice to return to the main menu screen

MAIN MENU
UNIT CONFIGURATION

RAJ799

Option Configuration
The Option Configuration submenu allows setting values for the following unit options:

• Fuel Tank Size – Select the correct fuel tank size for the unit (50, 75, 80, 125 gallon).

• Fuel Level Sensor – Select if the unit is equipped with a fuel level sensor (YES / NO).

NNoottee:: Only applies to gensets with the standard ultrasonic fuel sensor connected directly to the SG+1.5 controller,
for gensets equipped with telematics fuel level sensor option needs to be set to NO.

• Fuel Low Limit - Set fuel level at which a fuel level warning is set.

• Restarts - Set number of times the unit will attempt to restart after a failed start (default 1).

• Speed Solenoid - Select if the unit is equipped with a speed solenoid (YES / NO) (SG 3000e Only).

• HRG Gizmo - Select if the unit is equipped with a HRG Gizmo (YES / NO).

• Water in Fuel - Select if the unit is equipped with a water level sensor in the fuel filter (SG5000 Only)

• Composit - Telematics installed, will auto select (Yes / No).

• HM1 Thredshold - Set the number of hours for the HM1 hour meter.

• HM2 Thredshold - Set the number of hours for the HM2 hour meter.

To enter the Option Configuration submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Configuration option.

4. Press the ENTER key to enter the Configuration menu.

5. Press the UP or DOWN key to scroll up or down through the Configuration Menu to the Option Configuration
submenu.

6. Press the ENTER key to enter the Option Configuration submenu.

• Press the UP or DOWN key to scroll up or down through the options.

• Press the ESCAPE key to return to the Option Configuration Menu.
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CONFIGURATION          
OPTION CONFIGURATION

CONFIGURATION          
MAIN MENU          

TANK SIZE          
FUEL SENSOR
FUEL LOW LIMIT
RESTARTS

YES          
50G-227L          

10L          
5          

SPEED SOLENOID          
HRG GIZMO
WATER IN FUEL
COMPOSIT

YES          
NO          

YES          
NO          

HM 1 THREDSHOLD          1000H          

-------------------------------------          
HM 2 THREDSHOLD          500H          

TANK SIZE          50G-227L          Tank size selected 

CHANGE: UP/DWN                        
SAVE:  EXC+ENTER

Use arrow keys to change tank sizes 
   

+

RAJ802

--- SAVING ---

+

TANK SIZE          
80G-364L          

TANK SIZE          
80G-364L          ++ Enter + Esc to save new selection 
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System Configuration
The System Configuration submenu allows the use to set the unit ID number.

NNoottee:: The ID number is not the unit serial #; it is a number created by the unit user, operator, or owner.

Follow the steps below to set the unit ID number:

1. From the MAIN MENU, use the UUPP and DDOOWWNN keys to find CONFIGURATION.

2. Press the ENTER key.

MAIN MENU
CONFIGURATION

START DELAY   XXX
RAJ777

3. Use the UUPP and DDOOWWNN keys to SYSTEM CONFIGURATION.

4. Press the ENTER key.

CONFIGURATION
SYSTEM CONFIGURATION

START DELAY   XXX
RAJ778

5. Use the UUPP and DDOOWWNN keys to ensure the curser is on ID NO.

6. Press the ENTER key when the curser is on ID NO.

ID NO          LOSG0000000
FT:

RAJ779

7. Enter the unit ID number by:

• Use the arrow keys to scroll UP and DOWN to select the number or letter.

• Press the ENTER key to move to the next ID number digit
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8. When the correct ID number is entered, press the EESSCC and EENNTTEERR keys at the same time to save the ID number.

ID NO          
LOSG0000000

RAJ780

SAVE:  EXC+ENTER
CHANGE: UP/DOWN/ENTER

9. After the unit ID number is entered and saved, press the ESC key twice to return to the main menu screen.

MAIN MENU
CONFIGURATION

START DELAY   XXX
RAJ777
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MISCH Configuration
The MISCH Configuration is used as a factory reset for all settings. The function will set all custom settings back to the
factory original settings.

The MISCH Configuration submenu allows setting values for the following unit options:

• Factory Reset – Select YES to activate a factory reset of all settings.

To enter the MISCH Configuration submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Configuration option.

4. Press the ENTER key to enter the Configuration menu.

5. Press the UP or DOWN key to scroll up or down through the Configuration Menu to the MISCH Configuration
submenu.

6. Press the ENTER key to enter the MISCH Configuration submenu.

CONFIGURATION          

FACTORY RESET                        

RAJ803

MISCH CONFIGURATION          

MAIN MENU          
CONFIGURATION          

CHANGE: UP/DWN                        
SAVE:  EXC+ENTER

---SAVING—

+

NO                        

NO                        
Use arrow keys to scroll between 
                    NO / YES

FACTORY RESET                        

++ Enter + Esc to save selection 
   

FACTORY RESET                        
NO                        
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Event Log Menu
The Event Log Menu allows user access to view saved events and to perform a USB download.

The Event Log menu has these submenus:

• Events - View configuration, settings changes, and messages saved by the controller.

• Fuel Events - View fuel system messages and events.

• USB Copy Event Log - Allows user to generate a log file of all events onto a USB device for PC viewing.

To enter and use the Event Log Menu, complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log menu.

• Press the ENTER key to enter the Event Log submenu.

• Press the UP or DOWN key to scroll up or down through submenu.

• Press the ESCAPE key to return to the Main Menu.

EVENT LOG          
EVENTS

Into View Logged Events 

EVENT LOG          
MAIN MENU          

EVENT LOG          

USB COPY EVENTLOG
EVENT LOG          

RAJ805

FUEL EVENTS
Into View Logged Fuel Events 

Into Copy Event Log 
(Follow On-screen Instructions) 
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Events
The Event Log is a list of events that are recorded in the controller memory. Examples of recorded events are a system
power up, alarms, and messages. Events are listed in the reverse order of their occurrence. Viewing the event log can
be helpful when diagnosing a problem.

NNoottee:: The Event Log will log 128 events. When full, the controller uses a first in first out overwriting of events.

To enter the Event Log submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log Menu.

4. Press the ENTER key to enter the Event Log Menu.

5. The Event Log submenu will be displayed.

6. Press the ENTER key to enter the Event Log submenu.

7. The Event Log will appear on the display. It shows the most recent event and the date and time of that event.

8. Press the DOWN key to scroll down to the next event.

9. Press the UP or DOWN key to scroll up or down through the event log.

10. Press the ESCAPE key to return to the Event Log Menu.

EVENT LOG          
EVENTS

Into Logged Events 

EVENT LOG          
MAIN MENU          

20-12-06  15:37:57          

CONFIG CHANGE

20-10-16  14:07:40          

POWER ON View All Events, Scroll with Arrow Keys 

View All Events, Scroll with Arrow Keys 

TANK SIZE
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Fuel Events
The Fuel Events is a list of fuel events that are recorded in the controller memory on units equipped with the fuel level
sensor option. An example of a recorded event is when fuel is added to the fuel tank. Fuel Events are listed in the
reverse order of their occurrence.

NNoottee:: Only applies to gensets with the standard ultrasonic fuel sensor connected directly to the SG+1.5 controller, for
gensets equipped with telematics fuel level sensor option needs to be set to NO.

NNoottee:: The Fuel Events will log 128 events. When full, the controller uses a first in first out overwriting of events.

To enter the Fuel Events submenu complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log Menu.

4. Press the ENTER key to enter the Event Log Menu.

5. The Event Log submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down to the Fuel Events submenu.

7. Press the ENTER key to enter the Fuel Events submenu.

8. The Fuel Events will appear on the display. It shows the most recent fuel event and the date and time of that event.

9. Press the DOWN key to scroll down to the next fuel event.

10. Press the UP or DOWN key to scroll up or down through the fuel events.

11. Press the ESCAPE key to return to the Event Log Menu.

EVENT LOG          
FUEL EVENTS

Scroll to Fuel Events  

EVENT LOG          
MAIN MENU          

20-12-06  15:37:57          

View All Events, Scroll with Arrow Keys 
CONFIG CHANGE

TANK SIZE
RAJ806
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USB Copy Event Log
The USB Copy Event Log is a function that allows the download of all logged events onto a USB drive located on the
controller board.

Format USB drive to Fat 32 system. Use a blank USB drive.

NNoottee:: A Logman II PC 2.8.1 can also be used to download the log.

To enter the USB Copy Event Log submenu and complete ad download, complete the following steps:

1. Place the On/Off switch in the “ON” position.

2. Press the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Event Log Menu.

4. Press the ENTER key to enter the Event Log Menu.

5. The Event Log submenu will be displayed.

6. Press the UP or DOWN key to scroll up or down to the USB Copy Event Log submenu.

7. Press the ENTER key to enter the USB Copy Event Log submenu.

8. Press ENTER to generate log file.

9. Wait for display to show !!DONE!!.

10. Turn genset OFF, insert USB drive, turn genset ON.

11. DO NOT turn genset OFF until it starts to count down on the display.

12. Turn genset OFF and remove USB drive.

13. Log files are saved.

14. Press the ESCAPE key to return to the Event Log Menu.

Log files are saved on the USB drive under “logfiles”.

RAJ1095
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EVENT LOG          
USB COPY EVENTLOG

EVENT LOG          
MAIN MENU          

GENERATE LOG FILE          

USB - POWER OFF UNIT
TO COPY LOGFILE TO          

RAJ807

PRESS ENTER TO

The USB connector is mounted 
directly to the control board. 

INSERT USB AND POWER
UP THE UNIT

!! DONE !!

RAJ807

DONE message will appear when 
the files is ready for USB download 
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LogView and Viewing SG+ Logs
With the release of LogView software version 5.9.2.0 (or later), you can now view SG+ Event logs. The following will
outline how to interpret the SG+ log. To understand now to use LogView refer to the Help file found within LogView.

The SG+ log can store up to 128 Event logs. The oldest events will be over written in the log automatically.

The latest LogView files can be found on our Web site under Global Marine Solutions Info Central.

NNoottee:: Logman II PC Rev. 2.7.0 (or later) is required to flashload software or to download the data logger.

Event Description

Alarm
Alarm Code An alarm is activated, see “Alarm List” on page 63 for alarm

descriptions

Message Message code A message is activated, see “Message List” for message
descriptions

Engine

Shutdown alarm If an alarm is active and entering shutdown state

Engine running The engine is running

Restart engine Restart sequence started

Pre Trip

PTI started PTI start event

PTI failed PTI failed

PTI OK PTI completed

Configura-
tion

Factory reset Factory reset initiated by user

Clock set Time and date adjusted

Power
Power off Time and date for controller power off

Power on Time and date for controller power on

Log
retrieved

Log retrieved The event log is retrieved from the unit

Speed

High to low speed - was XXX RPM RPM above shift point

Low to high speed - was XXX RPM RPM below shift point

Low to high speed RPM below limit RPM below 1500 RPM

High to low speed MAGNUM unit detected A TK MAGNUM unit is detected

Low to high speed compressor start detected Reefer unit controller is resetting

Low to high speed water temperature to high Water
temperature XXX

If water temperature is above 5 C below alarm high limit

Failed to detect speed solenoid This event is set in the state “LOAD MEAS” if it fails to detect the
speed change

Fuel

Positive change from X.X to X.X Ga Change in level; +X.X
Ga

Positive fuel change detected

Negative change from X.X to X.X Ga Change in level; - X.X
Ga

Negative fuel change detected

System Flashload completed OLD: XXX to NEW: XXX A new version of the application is loaded
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Figure 34. Example of SG+ Log

RAJ645

                      Event Log Report 
Container ID:  APZJ007063     LogView: 5.9.2.0  SGPlus2LogView.dll:  Rev. : 1.1.1.9 
  Thermo King SG+ Event Log 

    
  Time for transfer       : 080826 16:13 
  Retriever ID            : LogMan II PC v. 2.0.2 
  SG+ software version    : 080423 revision 00 
  SG+ boot loader version : 040108 
    
  Thermo King SG+ Event Log 
    
   
    

  DATE       TIME   DATA                                                   
  2008/07/21 20:28  POWER..........: Power ON                              
  2008/07/23 14:26  ENGINE.........: Engine running                        
  2008/07/23 15:26  SPEED..........: High to low speed                     
  2008/07/23 16:12  SPEED..........: Low to high speed 
                                     Compressor start detected  
  2008/07/23 21:51  POWER..........: Power OFF                             
  2008/07/23 21:51  POWER..........: Power ON                                                        
  2008/07/24 20:43  ENGINE.........: Engine running                        
  2008/07/25 13:18  FUEL..............: Change in level: 7 Ga                  
  2008/08/10 18:39  SYSTEM.........: Flash load completed 
                                     Old: 000000 00 New: 080423 00  
  2008/08/10 18:39  POWER..........: Power ON                              
  2008/08/10 18:39  CONFIGURATION..: Clock set                             
  2008/08/12 14:06  SPEED..........: High to low speed - was 1849 rpm      
  2008/08/12 15:13  SPEED..........: Low to high speed - was 1505 rpm      
  2008/08/16 14:30  SPEED..........: Low to high speed - water temperature too high 
                                     Water temperature 102.6 C  
  2008/08/16 14:31  MESSAGE........: Water temperature sensor failure (#113)  
  2008/08/20 15:18  SPEED..........: Low to high speed - was 1538 rpm 
                                     Compressor start detected  
  2008/08/21 04:18  FUEL...........: Positive change from 41.3 to 54.3 Ga 
                                     Change in level: +13.0 Ga  
  2008/08/24 05:18  FUEL...........: Negative change from 54.2 to 35.2 Ga 
                                     Change in level: -19.0 Ga              
  2008/08/26 16:13  LOG RETRIEVED..: Log retrieved                         

Latest DLL file revision  

Old fuel event description 
prior to 080423 software 

 

Software update 
 

New fuel event description 
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Setting Hour Meter Thresholds and Resetting Hour Meters
The Hour Meter Threshold feature sets the controller to alert the user that the unit has operated for a defined number of
hours. The number of operating hours are entered in the controller in the Hour Meter Threshold display. The controller
then generates a message when the hour meter reaches the threshold setting.

NNoottee:: If the user does not desire to use the Hour Meter Threshold feature to measure maintenance intervals, etc., leave
the settings at “00000” to avoid nuisance messages.

The readings for Run Hours, Run Hours 50 Hz, and Run Hours 60 Hz can be adjusted.

To set the HM1 Threshold or the HM2 Threshold, or to reset Run Hours, Run Hours 50 Hz, or Run Hours 60 Hz, complete
the following steps.

1. Place the On/Off switch in the “ON” position.

2. Press the ENTER key or the ESCAPE key to enter the Main Menu, if necessary.

3. Press the UP or DOWN key to scroll up or down through the Main Menu to the Configuration Menu.

4. Press the UP or DOWN key to scroll up or down through the Configuration Menu to the Option Configuration menu.

5. Press the ENTER key to enter the Option Configuration menu.

6. The Option Configuration menu will be displayed.

7. Press the UP or DOWN key to scroll up or down through the Option Configuration menu to HM1 Threshold and HM2
Threshold.

8. Press the ENTER key to select HM1 or HM2. Use the ENTER and UP or DOWN keys to set the desired hour interval.

NNoottee:: For example, to change the setting for the HM1 Threshold to 400 hours, press the ENTER key until the cursor
is under the third digit from the right. Then press the UP key until that value reads 4.

9. Press the UP or DOWN key to scroll the selected value up or down to the new setting.

10. Repeat steps 8 and 9 until you have changed all the values to the new settings.

11. Press the ESCAPE key and the ENTER key at the same time to save the new settings and return to the Option
Configuration menu.

NNoottee:: Press the ESCAPE key to return to the Configuration Menu without saving the new settings.

SSGG++ 11..55 CCoonnttrroolllleerr aanndd OOppeerraattiinngg IInnssttrruuccttiioonnss



TK 61010-4-MM-EN 171

Electrical Maintenance
Battery

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
PPllaaccee tthhee uunniitt OOnn//OOffff sswwiittcchh iinn tthhee ““OOFFFF”” ppoossiittiioonn,, BBeeffoorree ccoonnnneeccttiinngg oorr ddiissccoonnnneeccttiinngg tthhee uunniitt bbaatttteerryy..

Inspect and clean the battery terminals, check the electrolyte level during scheduled maintenance inspections. The
minimum specific gravity should be 1.235. Add distilled water as necessary to maintain the proper water level.

A dead or low battery can be the cause of an ammeter indicating discharge due to lack of initial excitation of the
alternator.

NNoottee:: If the battery was discharged enough that a boost was needed, the alternator may not recharge the battery. This
is because there may not be adequate current to excite the alternator field.

Relays SG+
All the relays are 12 Vdc relays. The relays on the microprocessor PC board are interchangeable. The relays mounted on
the inside of the control box are interchangeable. The relays on the microprocessor PC board are not interchangeable
with the relays mounted on the inside of the control box. Test a relay by interchanging it with a known good relay.

Ignition Relay
The Ignition relay (RL1) is located on the PC board. It supplies power to the ECU. The RL1 LED on the PC board will light
up when the Ignition relay is energized.

Run Relay
The Run relay (RL2) is located on the PC board. It supplies power to the ECU. The RL2 LED on the PC board will light up
when the Run relay is energized.

Preheat Relay
The preheat relay is mounted on the inside of the engine compartment. It supplies power to the glow plugs. If the
preheat relay fails a P code will be generated in the ECU and the controller will display a message.
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1

2

3

4

5

6

1. Spare Relay (If Installed) 4. Ignition Relay (RL1)

2. Fuel Pump Relay 5. PC Board

3. Run Relay (RL2) 6. ECU Fuses
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Relays
All the relays are 12 Vdc relays. The relays on the microprocessor PC board are interchangeable. The relays mounted on
the inside of the control box are interchangeable. The relays on the microprocessor PC board are not interchangeable
with the relays mounted on the inside of the control box. Test a relay by interchanging it with a known good relay.

Ignition Relay
The Ignition relay (RL1) is located on the PC board. It supplies power to the ECU. The RL1 LED on the PC board will light
up when the Ignition relay is energized.

Run Relay
The Run relay (RL2) is located on the PC board. It supplies power to the ECU. The RL2 LED on the PC board will light up
when the Run relay is energized.

Fuel Pump Relay
The Fuel Pump relay (RL3) is located on the PC board. It supplies power to the fuel pump. The RL3 LED on the PC board
will light up when the fuel pump relay is energized.

Start Relay
The start relay is mounted on the inside of the control box. It is energized by the controller after proper preheat time has
occurred. When this relay energizes, the starter solenoid receives power and the engine cranks. If the start relay fails in
the open position, the engine would not crank. If the relay failed in the closed position, the starter would continue to
crank after the unit started.

Preheat Relay
The preheat relay is mounted on the inside of the engine compartment. It supplies power to the glow plugs. If the
preheat relay fails a P code will be generated in the ECU and the controller will display a message.

EElleeccttrriiccaall MMaaiinntteennaannccee
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Figure 35. PC Board Relays

1

2

3

4

RAJ646

1. Spare Relay (If Installed) 3. Relay RL2 - Run Relay

2. Relay RL3 - Fuel Pump Relay 4. Relay RL1 - Ignition Relay

Fuses
ECU Fuses
Several ECU fuses are located inside of the control box and on the control board. See the unit wiring and schematic
diagrams for detailed information.

Fuse SI1 (Located on Control board) 30 Amp - RL4 Relay Fuse

Fuse SI2 (Located on Control board) 30 Amp - Battery Charger Fuse

Fuse SI3 (Located on Control board) 30 Amp - J9 to J13 Controller Fuse

Fuse FS1 (Located in Control Box) 10 Amp - ECU Fuse

Fuse FS2 (Located in Control Box) 40 Amp - Starter Solenoid Fuse

Fuse FS4 (Located in Control Box) 60 Amp - Glow Plug Fuse

Unit Wiring
Inspect the unit wiring and wire harnesses during scheduled maintenance inspections for loose, chaffed or broken
wires. This will protect against unit malfunctions due to open or short circuits.
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Wire Harness Routing
Do not change the factory routing of the wire harnesses inside the unit.

12 Vdc Charging System
Battery charging current is supplied by Controller. The battery charging circuit provides current to the battery until the
proper charge level is attained (13.1 to 14.6 volts).

The alternator exciter field is controlled by the DSR. This initiates battery charging approximately 15 seconds after unit
has output voltage.

NNoottee:: The engine must run for approximately 120 seconds before the battery charging circuit is energized.

Glow Plugs
Glow plugs heat the combustion chambers to help the engine start in cold weather. The glow plugs are energized by
the ECU (Engine Control Unit) through the glow relay during preheat, just before the engine is started.

The ECU controls glow plug operation in three phases based on Engine Coolant Temperature and Barometric Pressure.

State of
Operation

Voltage
at Glow
Plugs

Coolant
Tempera-
ture

Time
Limit

Pre-Heat 100%
Boost (Engine not
Running)

12 Volts
Less than 68 F
(20 C)

0-1.9
Seconds

Pre Heat Maintain
(Engine not
Running)

5 Volts
Less than 77 F
(25 C)

1-8
Seconds

Post Heat (Engine
Running) 4 Volts

Less than 140 F
(60 C)

Up to 900
Seconds

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
AAppppllyyiinngg bbaatttteerryy vvoollttaaggee ttoo ggllooww pplluuggss ffoorr eexxtteennddeedd dduurraattiioonnss ccaann ddaammaaggee tthhee ggllooww pplluuggss..

The glow relay detects electrical defects in the relay itself and in individual glow plugs. It provides diagnostic feedback
to the ECU, which communicates with the microprocessor to record Alarm Code 811 Glow Plug Circuit Error.

Use EXXODiag to view the DTCs (Diagnostic Trouble Codes) and diagnose the problem. Refer to Service Procedure
A60A in the SR-4 Trailer Multi-Temp Diagnostic Manual (TK 55788-2-OD) for more information about using the Peugeot
EXXODiag Diagnostic Tool to connect to the ECU.

EElleeccttrriiccaall MMaaiinntteennaannccee
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Engine Maintenance
TKDV6 Diesel Engine
This unit uses a new engine called the TKDV6. The engine is turbocharged and has a “Common Rail” fuel injection
system, which used electronically controlled fuel injectors to reduce emissions. An EGR (Exhaust Gas Recirculation)
system and DOC (Diesel Oxidation Catalyst) exhaust after-treatment system also reduce emissions so the engine is EPA
Tier 4 compliant. An ECU (Engine Control Unit) monitors and controls engine operation. The unit controller indirectly
monitors and controls the engine through the ECU.

An intercooler is used between the turbocharger and the engine air inlet. It cools the inlet air to improve the power and
efficiency. The intercooler is located behind the curbside grille in the lower part of the condenser coil/intercooler
assembly.

Figure 36. TKDV6

TKDV6 Engine Service
Refer to the TKDV6 Repair Manual (TK 55810) for engine service information not included in this manual.

Connect a PC with the Peugeot EXXODiag Diagnostic Software to the ECU to view the TKDV6 engine DTCs (Diagnostic
Trouble Codes) and troubleshoot engine problems.

Engine Lubrication System
The TKDV6 engine use a pressure lubrication system similar to the that in other 4-cylinder diesel engines.

Engine Oil Change
The engine oil should be changed according to the Maintenance Inspection Schedule.

NNoottee:: See Specifications chapter for correct oil type.

IImmppoorrttaanntt:: Never overfill the engine oil. Overfilling the oil can result in increased oil consumption, high oil
temperature, accelerated oil degradation rate, and increase engine load.

1. Verify the unit is on a level surface for draining and oil level checking. The engine should be warm when draining
the oil.

2. Turn the Service Switch (Unit ON/OFF switch) to the OFF position.

3. Drain the engine oil into a suitable container.
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NNoottee:: It is important to get as much of the oil out as possible because most of the dirt particles are contained in the
last smallest quantity of oil that drains out of the pan.

4. Refill the oil sump with fresh engine oil. A new oil filter must also be filled with oil before it is installed; therefore,
use a total oil volume required to fill the filter and sump, approximately: . Fully thread the dipstick back into the oil
pan, then remove it to check oil level.

5. Turn the Service Switch (Unit ON/OFF switch) to the ON position.

6. Start and run the unit and check for oil leaks.

7. Shut unit off.

8. Remove the dipstick from the oil pan and wipe it clean. Fully thread the dipstick back into the oil pan, then remove it
to check oil level.

9. Add oil if needed. The oil level must be within the cross-hatch area of the dipstick. NNeevveerr oovveerrffiillll tthhee eennggiinnee ooiill..

10. Properly dispose of the used engine oil and filter.

Oil Filter Change
The oil filter should be changed along with the engine oil. Use a genuine Thermo King extended maintenance oil filter.

1. Remove the filter.

2. Fill the new oil filter with clean engine oil.

3. Apply oil to the two inner O-rings of the new filter and install the filter.

4. Hand tighten the filter until it seats firmly. The exposed dust seal ring, if equipped, does not need to be compressed.

5. Start the unit and check for leaks.

Prime Lubrication System
After changing the oil and oil filter, the lubrication system should be primed before starting the engine. Prime the
lubrication system by selecting Prime Oil Filter in the Maintenance Menu on the HMI. This function turns the engine
over for a fixed time without starting, thus priming the lubrication system.

NNoottee:: Make sure the fuel supply line is connected and primed before running the Prime Oil Filter feature.

Low Oil Pressure
Oil pressure is affected by oil temperature, oil viscosity, and engine speed.

• Low oil pressure can usually be traced to the lack of oil, a faulty oil pressure regulating valve, or worn bearings.

• Low oil pressure is not normally caused by a faulty oil pump.

• Use the “Low Oil Pressure Flow Chart” (Figure 37, p. 178) to help diagnose low oil pressure.
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Figure 37. Low Oil Pressure Flow Chart

Engine Cooling System
The engine employs a closed, circulating type, pressurized cooling system. Correct engine temperatures are controlled
and maintained by a radiator, fan, and thermostat. The coolant is circulated through the system by an internal coolant
pump driven by the timing belt. The pump draws the coolant from the side of the radiator, circulates it through the
cylinder block and head and returns it to the radiator. A thermostat mounted in the coolant outlet housing automatically
maintains coolant temperature within the specified temperature range.

All water cooled engines are shipped from the factory with a 50 percent permanent type antifreeze concentrate and 50
percent water mixture in the engine cooling system.

This provides the following:

1. Prevents freezing down to -30 F (-34 C).

2. Retards rust and mineral scale that can cause engine overheating.
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3. Retards corrosion (acid) that can attack accumulator tanks, water tubes, radiators, and core plugs.

4. Provides lubrication for the water pump seal.

Extended Life Coolant (ELC)
Chevron/Delo XLC is currently the only Extended Life Coolant approved by Thermo King for use in these units for five
years or 12,000 hours:

NNoottiiccee
SSyysstteemm CCoonnttaammiinnaattiioonn!!
DDoo nnoott aadddd ootthheerr ttyyppeess ooff ccoooollaanntt ttoo ccoooolliinngg ssyysstteemmss uussiinngg CChheevvrroonn//DDeelloo XXLLCC eexxcceepptt iinn aann eemmeerrggeennccyy.. IIff
aannootthheerr ttyyppee ooff ccoooollaanntt iiss aaddddeedd,, tthhee ccoooollaanntt mmuusstt bbee cchhaannggeedd ttoo CChheevvrroonn//DDeelloo XXLLCC wwhheenn aavvaaiillaabbllee..

NNoottee:: The use of 50/50 percent pre-mixed Extended Life Coolant (ELC) is recommended to assure that de-ionized water
is being used. If 100 percent full strength concentrate is used, de-ionized or distilled water is recommended over
tap water to insure the integrity of the cooling system is maintained.

Antifreeze Maintenance Procedure
As with all equipment containing antifreeze, periodic inspection on a regular basis is required to verify the condition of
the antifreeze. Inhibitors become worn out and must be replaced by changing the antifreeze. Change ELC (red) engine
coolant every five years or 12,000 hours (whichever occurs first).

Do not mix green or blue-green engine coolant with ELC (red) engine coolant. See “Extended Life Coolant (ELC)” for
more information about ELC.

The factory recommends the use of a 50/50 antifreeze mixture in all units even if they are not exposed to freezing
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temperatures. This antifreeze mixture will provide the required corrosion protection and lubrication for the water pump.

Checking the Antifreeze
Check the solution concentration by using a temperature compensated antifreeze hydrometer or a refractometer (P/N
204-754) designed for testing antifreeze. Maintain a minimum of 50 percent permanent type antifreeze concentrate and
50 percent water solution to provide protection to -30 F (-34 C). Do not mix antifreeze stronger than 68 percent
permanent type coolant concentrate and 32 percent water for use in extreme temperatures.

Changing the Antifreeze
1. Run the engine until it is up to its normal operating temperature. Stop the unit.

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
AAvvooiidd ddiirreecctt ccoonnttaacctt wwiitthh hhoott ccoooollaanntt..

2. Open the engine block drain (located behind and above the dipstick) and completely drain the coolant. Observe the
coolant color. If the coolant is dirty, proceed with steps a, b, and c. Otherwise proceed to step 3.

1 2
RAJ762

1. Engine Oil Drain Location

2. Engine Block Coolant Drain

a. Run clear water into the radiator and allow it to drain out of the block until it is clear.

b. Close the block drain and install a commercially available radiator and block flushing agent, and operate the unit
in accordance with instructions of the flushing agent manufacturer.
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CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
AAvvooiidd ddiirreecctt ccoonnttaacctt wwiitthh hhoott ccoooollaanntt..

c. Open the engine block drain to drain the water and flushing solution.

3. Run clear water into the radiator, and allow it to drain out of the block until it is clear.

4. Inspect all hoses for deterioration and hose clamp tightness. Replace if necessary.

5. Inspect the radiator cap. Replace the cap if the gasket shows any signs of deterioration.

6. If using ELC concentrate, mix one gallon of ELC concentrate and one gallon of de-ionized or distilled water in a
container to make a 50/50 mixture (Do not add antifreeze and then water to the unit. This procedure may not give a
true 50/50 mixture because the exact cooling system capacity may not always be known).

7. Refill the radiator with the 50/50 antifreeze mixture and verify to bleed the air from the cooling system as needed.

Bleeding Air from the Cooling System
Normally, all but about 1.5 qt (1.4 liters) of coolant drain out of the cooling system when it is drained. If approximately
half of the Cooling System Capacity (see Specifications Chapter) seems to fill the cooling system after it has been
drained, air has been trapped in the block. Bleed the air out of the block using the following procedure:

IImmppoorrttaanntt:: Do not start the engine without bleeding the air out of the block.

IImmppoorrttaanntt:: If an engine runs with air trapped in the block, the engine may be damaged. The high water temperature
switch may not protect an engine that has air trapped in the block, because the high water temperature
switch is designed to protect an engine from overheating due to failures in the cooling system.

1. Pour coolant into the system until it appears to be full. The amount of coolant that goes back into the system is
approximately equal to the amount of coolant that came out of the system.

2. Start the engine. Monitor the coolant temperature with the unit engine coolant temperature gauge, or by using a
non-contact thermometer pointed at the thermostat housing in the location of the high water temperature switch or
sensor. When the temperature reaches 150 F (66 C), shut the engine off for 2 minutes. This allows time for the
thermostat to heat soak and open fully, ensuring that any remaining air will be purged out of the engine block when
the engine is restarted.

3. Restart the engine and run it in low speed. Remove the cap from the expansion tank and slowly pour coolant into
expansion tank until it is full, then reinstall the expansion tank cap.

4. Repeat steps 2 and 3 until the coolant level stabilizes.

Engine Thermostat
Thermostat is molded in the water outlet box.

For the best engine operation, use a 160 F (71 C) thermostat year-round.
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Coolant Level Switch
The coolant level switch is a float and needs to be positioned correctly. The notch needs to be in the 66 oo’’cclloocckk ppoossiittiioonn
when mounted in the tank.

The metal degas tank uses a reed type coolant level switch. The coolant level switch senses the position of the magnetic
float inside the tank. When the coolant level is above the switch, the float is in the upper position and the switch is
closed. When the coolant level is below the switch, the float is in the lower position and the switch is open.

Testing the Coolant Level Switch
Testing the switch in the unit is accomplished by adjusting the coolant level or alternatively by removing the expansion
tank from the unit, then flipping the tank upside down or right side up (depending on the step from the procedure
below).

1. Remove the wire harness connector from the coolant level switch.

2. Use an ohmmeter to check the continuity of the switch at the connection pins.

3. Verify the coolant level is above the switch and check the continuity of the switch. The switch should be closed. If
the tank was removed from the unit, accomplish this check with the tank upside down.

4. Drain coolant from the expansion tank until the coolant level is well below the switch level and check continuity of
the switch. The switch should be open. If the tank was removed from the unit, accomplish this check with the tank
right side up.

5. Replace the switch if it is does not close in step 3 and does not open in step 4.

Checking the Float
The float is made of polypropylene foam. It is unlikely that the float would fail unless it sticks inside the tank so it cannot
move.

1. Verify the coolant level is above the float.

2. Slowly drain coolant from the expansion tank and watch the float. The float should drop with the coolant level.

3. If the float did not drop with the coolant level, remove the expansion tank from the unit.

4. Flip the expansion tank upside down and right side up to see if the float moves inside the expansion tank. Replace
the expansion tank with a new one if the float is stuck or does not move with the coolant level.

Replacing the Coolant Level Switch
1. Disconnect the wire harness connector from the coolant level switch.

2. Turn the coolant level switch 1/4 turn to loosen it and remove it from the tank.

3. Place the new coolant level switch in the tank. Align the tabs on the switch with the slots in the tank and turn the
switch 1/4 turn to tighten it.

4. Connect the wire harness connector to the coolant level switch.
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Engine Fuel System
IImmppoorrttaanntt:: DDOO NNOOTT reuse high pressure fuel pipes that have been removed from the engine for service procedures. If a

high pressure fuel pipe was removed for an engine service procedures, replace it with a new pipe to prevent
fuel leaks due to sealing surface working face deformation.

The TKDV6 engine uses a common rail fuel system.

The components of the fuel system are:

• Fuel tank

• Electric fuel pump (with pre-filter, 40 micron)

• Primary Fuel filter/water separator (5 micron)

• Secondary fuel filter (3 micron)

• High pressure fuel pump

• Common (high pressure fuel) rail

• Electronic injection nozzles

Operation
Fuel is drawn from the fuel tank by the electric fuel pump, which pushes fuel to the fuel filter/water separator. Filtered
fuel passes through a line from the outlet fitting on the filter base to the high pressure fuel pump.
The high pressure fuel pump supplies high pressure fuel to the common rail. The common rail acts as a reservoir for
the high pressure fuel and supplies the high pressure fuel to the electronic injection nozzles, which inject fuel when
energized by the ECU. The ECUmonitors multiple sensors to determine the timing and duration of the fuel injection
pulses.

Figure 38. Fuel Injection Components on Engine

1. Electronic Injection Nozzles

2. High Pressure Fuel Pump (Fuel Supply Pump)

3. Common Rail

Fuel Line Routing
The fuel lines from the fuel tank connect to fittings on the electric fuel pump and the fuel filter. Do not change the
factory routing of the fuel lines from the electric fuel pump to the fuel filter or from the fuel filter to the high pressure
fuel pump.
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Fuel System Fittings
IImmppoorrttaanntt:: Using the wrong fuel system fittings may void your engine warranty! All Thermo King supplied fuel line

fittings (except fuel line connector) are nickel plated brass.

DO NOT use fuel fittings (main body) made of brass, copper, zinc, zinc plated or galvanized steel where it
would make direct contact with flowing diesel fuel. Diesel fuel flowing through these types of fittings allows
those metals to leach into the fuel forming deposits on the injector tips which fouls them prematurely.

Fuel fitting nuts, compression sleeves, and fuel line connectors made of brass are acceptable because diesel
fuel does not flow across their surfaces.

Do not use PTFE (Polytetrafluoroethylene) thread sealing tape. PTFE tape may allow strands into the fuel
system that could plug up the tight clearance fuel injectors causing failures.

Maintenance
IImmppoorrttaanntt:: It is extremely important to keep the fuel system clean while servicing components.

Contamination is the most common cause of fuel system problems. To ensure best operating results, the fuel must be
clean and fuel tanks free of contaminants. Change the fuel filter/water separator regularly and inspect/clean the electric
fuel pump filter.

IImmppoorrttaanntt:: Do not open the fuel system unless required.

Whenever the fuel system is opened, take the following precautions to prevent dirt from entering the system:

• Cap all fuel lines.

• Work in a relatively clean area whenever possible.

• Complete the work in the shortest possible time.

The following procedures can be accomplished under field conditions:

• Bleeding air from the fuel system.

• Fuel tank and filter systemmaintenance.

• Electric fuel pump replacement or repair.

• High pressure fuel pump replacement or repair.

• Injection line replacement.

• Common (high pressure fuel) rail replacement.

• Electronic injection nozzles replacement.

Draining Water from Fuel Tank
Water run through the system may damage the fuel injection system components. Damage to the fuel injection system
will subsequently cause more expensive damage to the engine. A large accumulation of water in the bottom of the fuel
tank will stop a diesel engine. Water should be drained during scheduled maintenance inspections to prevent
breakdowns. Drain the water after the fuel tank and unit have remained idle for an hour.

1. Place a container under the fuel tank to catch the draining water and fuel.

2. Remove the drain plug from the bottom of the fuel tank.

NNoottee:: Some fuel tanks have a check valve in the drain plug fitting. Push the check valve open with a small
screwdriver to drain the tank.

3. Let the water and fuel drain into the container until no water is visible in the fuel draining from the tank.

a. If the water and fuel do not drain freely, the vent may be plugged. If so, clean or replace the vent.

4. Install the drain plug.

Fuel Filter/Water Separator
The fuel filter/water separator filters the fuel, removes water from the fuel, and returns only fuel to the tank.
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Fuel Filter and Water Separator Service

Primary Fuel Filter / Water Separator
RReemmoovvaall

1. Turn the unit OFF and disconnect the negative battery terminal to ensure unit cannot be operated.

2. Unscrew the filter bowl 1/4 turn. Drain the fuel into a suitable container.

3. Remove the bowl and it and filter element. Drain the fuel from the filter bowl. Dispose of the drained fuel and filter
according to local regulations.

4. Clean the filter head.

IInnssttaallllaattiioonn

5. Lubricate the top inside edge of the filter bowl with clean engine oil.

6. Lubricate the O-ring in the top of the filter element with clean engine oil.

7. Place the filter element in the filter head with the tabs (and arrows) on the filter element aligned with the slots (and
arrows) in the filter bowl. Verify that the filter element is fully seated in the filter bowl.

8. Install and tighten the filter bowl about 1/4 turn until you hear and/or feel it click.

NNoottee:: Do not fill the filter bowl with fuel before installing it.

9. Replace the secondary fuel filter as shown in this chapter (if equipped), then prime the fuel system as shown in this
chapter.

Figure 39. Fuel Filter/Water Separator Assembly

RAJ763

1

2

3

4

5

1. Filter Head 4. Filter Element

2. Bleed Screw 5. Filter Bowl

3. Filter Element Tab
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Secondary Fuel Filter (if equipped)
RReemmoovvaall

1. Turn the unit OFF and disconnect the negative battery terminal to ensure unit cannot be operated.

2. Unscrew the filter 1 - 2 turns and drain the fuel from the filter head into a suitable container.

3. Remove the filter from the filter head (3). Dispose of fuel and filter according to local regulations.

4. Clean the filter head.

IInnssttaallllaattiioonn

5. Lubricate the new fuel filter O-ring with clean engine oil.

6. Pre-fill the new fuel filter with fresh diesel fuel.

7. Install the new fuel filter into the filer head and hhaanndd ttiigghhtteenn until the fuel filter contacts the filter head.

IImmppoorrttaanntt:: Do not use a filter wrench to install fuel filter - hand tighten only.

8. Prime the fuel system as shown in this chapter.

1

2

3

RAJ755

4

1. Bleed Screw

2. Filter Head

3. Fuel Filter Assembly

EEnnggiinnee MMaaiinntteennaannccee



TK 61010-4-MM-EN 187

Secondary Filter Icon Identification (if equipped)
The icons shown below are located on the fuel filter label. Use the table below for label identification.

1 2 3 4
RAJ764

Secondary Filter

1. Do Not Use Tools for Service

2. Pre-fill New Filter

3. Lubricate O-rings and Threads with Fresh Engine Oil

4. Hand Tighten Filter Until Filter Contacts Filter Head
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Electric Fuel Pump

Operation
The electric fuel pump is mounted in the engine compartment. This pump is designed to push fuel rather than pull fuel.

Make sure the GND wire completes a good ground with the battery. Check the voltage at the FP wire in the harness. The
pump will not operate at less than 9 Vdc. The pump is self priming.

Maintenance
The fuel pump filter should be cleaned whenever the oil is changed. The filter and gasket are replaceable but the pump
cannot be repaired. It must be replaced if it is defective.

Disassembly
1. Unscrew and remove the fuel filter bowl.

2. Remove the fuel filter.

3. Wash the fuel filter in cleaning solvent and blow out the dirt and cleaning solvent with compressed air.

4. Clean the fuel filter bowl.

5. Check the fuel filter bowl gasket and replace if necessary.

RAJ832

2

3

1

4

1. Pump Housing 3. Fuel Filter Bowl

2. Fuel Filter 4. Fuel Filter Bowl Gasket
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Assembly
1. Install the fuel filter up into the pump housing.

2. Place the fuel filter bowl gasket in place on the bowl.

3. Install the bowl onto the pump housing and hand tighten, or torque to 100 in-lbs (11.3 Nm).

IIff tthhee ppuummpp ddooeess nnoott ooppeerraattee,, cchheecckk ffoorr::

• A good ground on the black wire pin of the pump harness.

• More than 9 Vdc on the red wire pin of the pump harness.

• Clean and tighten the electrical connections.

• The pump voltage and polarity must be the same as the unit system.

IIff tthhee ppuummpp ooppeerraatteess bbuutt ddooeess nnoott ddeelliivveerr ffuueell,, cchheecckk ffoorr::

• Air leaks in the fuel lines or connections.

• Kinks or other restrictions in the fuel lines.

• A leaking or distorted fuel bowl gasket.

• A clogged or dirty filter.

Bleeding the Fuel System

SG 4000 Series with SG+ and One Fuel Filter
If the engine runs out of fuel, repairs are made to the fuel system, or if air gets into the system for any other reason, the
air must be bled out of the fuel system to prevent interrupted unit operation or possibly severe damage to the high
pressure fuel pump. Never attempt to purge air and prime the high pressure fuel pump by cranking the engine with the
starter.

To bleed air from the fuel system:

1. Reconnect the battery.

2. Place a proper fuel catch pan under the primary and secondary fuel filter location.

3. Turn the unit on. DDoo nnoott aallllooww tthhee eennggiinnee ttoo ssttaarrtt..

4. Turn the unit on and go to Manual Function Test and select ECU Fuel Relay Test. Run the fuel pump for 1-2 minutes.

5. When the electric fuel pump turns ON, open the bleed screw on the top of the fuel filter head.

6. Air from the fuel system will escape through the open bleed screw. When all the air has escaped, tighen the bleed
screw on the filter head.

7. Turn the unit off and clean any spilled fuel. Dispose of fuel and filter according to local regulations.

8. Turn the unit ON and allow the engine to start. Observe the engine run for a few minutes. If the engine fails to start,
or starts but stops in a few minutes, repeat the fuel bleeding procedure.

SG 4000 Series with SG+ and Two Fuel Filters
If the engine runs out of fuel, repairs are made to the fuel system, or if air gets into the system for any other reason, the
air must be bled out of the fuel system to prevent interrupted unit operation or possibly severe damage to the high
pressure fuel pump. Never attempt to purge air and prime the high pressure fuel pump by cranking the engine with the
starter.

To bleed air from the fuel system:

1. Reconnect the battery.

2. Place a proper fuel catch pan under the primary and secondary fuel filter location.

3. Turn the unit on. DDoo nnoott aallllooww tthhee eennggiinnee ttoo ssttaarrtt..

4. From the MAIN MENU, scroll down to the Manual Function Test and select ECU Fuel Relay Test. Run the fuel pump
for 1-2 minutes.

5. When the electric fuel pump turns ON, open the bleed screws on the top of the primary and secondary fuel filter
heads.

6. Air from the fuel system will escape through the open bleed screws. When all the air has escaped, and a constant
flow of fuel is existing the open bleed screws:
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• Tighten the primary fuel filter bleed screw first.

• Tighten the secondary fuel filter bleed screw second.

7. Turn the unit off and clean any spilled fuel. Dispose of fuel and filter according to local regulations.

8. Turn the unit ON and allow the engine to start. Observe the engine run for a few minutes. If the engine fails to start,
or starts but stops in a few minutes, repeat the fuel bleeding procedure.

SG 4000 Series with SG+ 1.5 and Two Fuel Filters
If the engine runs out of fuel, fuel filters replaced, repairs are made to the fuel system, or air gets into the system for any
other reason, air must be bled out of the fuel system to prevent interrupted unit operation or possibly severe damage to
the high pressure fuel pump. Never attempt to purge air and prime the high pressure fuel pump by cranking the engine
with the starter.

To bleed air from the fuel system:

1. Reconnect the battery.

2. Place a proper fuel catch pan under the primary and secondary fuel filter location.

3. Turn the unit on. DDoo nnoott aallllooww tthhee eennggiinnee ttoo ssttaarrtt..

4. From the MAIN MENU, scroll down to the COMMANDS MENU.

5. From the COMMANDSMENU, scroll down and select the FUEL PRIMING option.

6. When the electric fuel pump turns ON, open the bleed screws on the top of the primary and secondary fuel filter
heads.

7. Air from the fuel system will escape through the open bleed screws. When all the air has escaped, and a constant
flow of fuel is existing the open bleed screws:

• Tighten the primary fuel filter bleed screw first.

• Tighten the secondary fuel filter bleed screw second.

8. Turn the unit OFF and clean any spilled fuel. Dispose of fuel and filter according to local regulations.

9. Turn the unit ON and allow the engine to start. Observe the engine run for a few minutes. If the engine fails to start,
or starts but stops in a few minutes, repeat the fuel bleeding procedure.
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Exhaust Gas Recirculation (EGR) System
The Exhaust Gas Recirculation (EGR) system recirculates cooled exhaust gas to engine intake to reduce NOx emissions.
See the maintenance inspection schedule.

The EGR system should be inspected and cleaned (if necessary) every 3,000 hours.

IImmppoorrttaanntt:: Always wear appropriate Personal Protective Equipment (PPE) when cleaning the EGR system. This
includes safety glasses, rubber gloves, and a respirator.

1. Remove the EGR pipe from between the EGR cooler and the EGR valve.

2. Inspect the EGR pipe and other components for carbon deposits and clean as necessary.

3. Reinstall the EGR pipe (and other components if removed) and only use new gaskets.

4. Remove the EGR tube from between the EGR cooler and the exhaust manifold.

5. Clean the carbon deposits from inside the EGR tube.

6. Reinstall EGR tube and make sure to use a new O-ring and gasket.

Diesel Oxidation Catalyst (DOC) System
The Diesel Oxidation Catalyst (DOC) is an exhaust after-treatment system similar to a catalytic converter used on a
gasoline engine in a car. It is located on the back of the engine.

Figure 40. Back View of Engine

1. DOC
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Timing Belt Replacement
The timing belt, water pump, belt tensioner, and idler pulley should be replaced every 6,000 hours. These components
are all included in the Timing Belt Kit. The first 6,000 hour timing belt replacement is typically covered under the unit's
basic warranty.

NNoottee:: Replacement is necessary any time oil, fuel, or coolant contaminates the timing belt.

See the following procedure to replace the timing belt and related components. The procedure requires the use of the
following tools:

• Flywheel Locking Tool P/N 204-2971

• Timing Belt Tool Kit P/N 204-2979 (includes the following)

– Locator Pin 5 mm P/N 204-2977

– Locator Pin 8 mm P/N 204-2978

1. Disconnect the battery from the unit.

2. Drain the engine cooling system.

3. Remove the generator belt and A-frame mount from the front of engine.

4. Remove the top timing cover (four bolts).

Figure 41. Remove Top Timing Cover

5. Rotate the crankshaft clockwise using an 18 mm socket to align the camshaft pulley to the pegging position. The
pegging position is reached when the hole in the camshaft pulley is aligned with the corresponding hole in the
cylinder head. This position is located to the upper right of the axis of the pulley.

NNoottee:: Do not turn the engine counter clockwise. If the position is exceeded, do not turn back, turn two crankshaft
revolutions, always clockwise until you reach the correct position.

Figure 42. Rotate Crankshaft Clockwise
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Figure 43. Align Hole in Camshaft Pulley with Corresponding Hole in Cylinder Head

6. Peg the camshaft pulley using tool P/N 204-2978.

Figure 44. Place Peg in Camshaft and Cylinder Head

NNoottee:: Tool P/N 204-2978 may need to be trimmed so it will fit between the unit frame and the engine. See the
picture below. If needed, trim the knurled end of peg.
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Figure 45. Trim Knurled End if Necessary

7. Remove shield below starter and install a flywheel locking tool P/N 204-2971.

Figure 46. Flywheel Locking Tool

Figure 47. Install Flywheel Locking Tool

8. Remove the crankshaft bolt and pulley, and set aside.
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Figure 48. Remove Crankshaft Bolt

9. Remove the five bolts, disconnect the wiring harness, and remove the lower timing cover.

Figure 49. Remove The Lower Timing Cover

10. Peg the injection pump gear using tool P/N 204-2977.

11. Remove bolt (8) and the engine speed sensor.
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Figure 50. Peg Injection Pump Gear and Remove Engine Speed Sensor

12. Remove the top engine bracket.

Figure 51. Remove Top Engine Bracket

13. Loosen bolt (13) and remove the belt tensioner.
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Figure 52. Remove Belt Tensioner

14. Keep the camshaft and injection pump pegs in place and remove the timing belt.

15. Loosen and remove the timing belt guide roller.

Figure 53. Remove Belt Guide Roller

16. Set aside and DO NOT REUSE the following removed parts.

a. Belt guide roller
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b. Tensioner roller

c. Timing belt

17. Install the new belt guide roller. Torque to 27.3 ft-lb (37 N•m).

Figure 54. Install New Belt Guide Roller

18. Replace the coolant (water) pump.

a. Remove the seven bolts that fasten the water pump to the engine.

Figure 55. Remove Water Pump Bolts

b. Remove the water pump and gasket.

c. Install a new gasket and water pump. Torque the bolts in two stages in the order shown below.

The initial torque should be 3.7 ft-lb (5 N•m).

The final torque should be 6.6 ft-lb (9 N•m).
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Figure 56. Install NewWater Pump

19. Before installing the new timing belt, check for play in the injection pump shaft (high pressure fuel pump). If
injection pump shaft has play, replace the injection pump. Refer to the TKDV6 Repair Manual (TK 55810).

20. Install the new timing belt. Position the belt, the reference number on the belt should be between the injection pump
pulley (iii) and the camshaft pulley (ii).

a. Start at the crankshaft pulley (0).

b. From (0) work the belt up and around pulley (i).

c. Keep Strand C tight and wrap belt around the camshaft pulley (ii).

d. Next bring the belt down to the injection pump pulley (iii). Keep all slack in the belt between the injection pump
pulley (iii) and the water pump (iv).

Figure 57. Install New Timing Belt

21. Install the new belt tensioner and finger tighten the bolt.

22. Remove the shipping key from the belt tensioner.

EEnnggiinnee MMaaiinntteennaannccee
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Figure 58. Remove Shipping Key from Belt Tensioner

23. Install the engine speed sensor and tighten the bolt to 5.9 ft-lb (8 N•m).

Figure 59. Install Engine Speed Sensor

24. Remove the camshaft and injection pump pin tools.
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Figure 60. Remove Camshaft and Injection Pump Pin Tools

25. Use an Allen wrench to rotate the tensioner roller counter clockwise until Pin A is centered with Area B.

Figure 61. Rotate Tensioner Roller Counter Clockwise until Pin A Is Centered with Area B

26. While holding Allen wrench with Pin A centered in Area B. Tighten the bolt to secure the tensioner to engine block.
Torque the tensioner bolt to 22.1 ft-lb (30 N•m).

27. Place the crankshaft pulley onto the crankshaft.

NNoottee:: Be sure to align the input print on the back of the crankshaft pulley with the key in the crankshaft.
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Figure 62. Input Print on Crankshaft Pulley

Figure 63. Key in Crankshaft

28. Install the old crankshaft bolt. DO NOT tighten at this time.

29. Remove the flywheel locking tool.
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Figure 64. Remove Flywheel Locking Tool

30. Rotate the crankshaft six turns clockwise.

Figure 65. Rotate Crankshaft Six Turns Clockwise

31. Put the engine into the pegging position. Peg the crankshaft with tool P/N 204-2977.
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Figure 66. Peg Crankshaft with Tool P/N 204-2977

32. Once crankshaft is in pegging position, remove pin P/N 204-2977 and install it at the injection pump pulley. The peg
tool should fit into hole in block at the gap in the pulley.

Figure 67. Install Pin P/N 204-2977 at Injection Pump Pulley

33. Use pin tool P/N 204-2978 to check the position of the camshaft pulley.
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Figure 68. Use Pin P/N 204-2978 to Check Camshaft Pulley Position

34. If the camshaft peg hole does not line up, check to make sure the pin is not misaligned by more than 0.04 in. (1 mm).

NNoottee:: If the camshaft or injection pump pins do not fit properly go back to step 6 and repeat timing belt procedure. If
the camshaft and injection pump are timed correctly remove all pins and proceed to step 35.

35. Check that the timing belt tension is set correctly. The control pin A must be between these two extreme positions.

Figure 69. Control Pin A Should Be Between These Positions

36. If the tensioner needs to be adjusted, place an Allen wrench in the tensioner, loosen the bolt, and adjust it to center
control pin A as shown below. Re-torque the tensioner bolt if adjustment was necessary to 22.1 ft-lb (30 N•m).
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Figure 70. Control Pin A in Center Position

37. Install the engine bracket. Tighten the four bolts to 33.2 ft-lb (45 N•m).

Figure 71. Install Engine Bracket

38. Reinstall the flywheel locking tool.

Figure 72. Reinstall Flywheel Locking Tool

39. Remove the crankshaft bolt and pulley.

40. Install the lower timing cover Torque the bolts to 3 ft-lb (4 N•m).

41. Install the upper timing cover. Torque the bolts to 3 ft-lb (4 N•m).

42. Install the crankshaft pulley. Make sure to align the input print on the back of the crankshaft pulley with the key in
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the crankshaft when installing the pulley onto the crankshaft.

43. Install a NEW crankshaft bolt.

a. Torque the bolt to 25.8 ft-lb (35 N•m).

Figure 73. Torque to 25.8 ft-lb (35 N•m)

b. Tighten the bolt an additional 190 degrees.

Figure 74. Tighten Bolt 190 Degrees

44. Remove the flywheel locking tool and reinstall the bolt.
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Figure 75. Remove Flywheel Locking Tool

a. Torque the bolt to 40.6 ft-lb (55 N•m).

Figure 76. Torque to 40.6 ft-lb (55 N•m)

45. Plug the harness into the crankshaft position sensor and clip the harness onto the lower timing cover.
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Figure 77. Install Crankshaft Position Sensor Harness

46. Reinstall the generator belt and A-frame

47. Refill the engine cooling system.

48. Connect the battery and verify proper unit operation.
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EMI 3000 Air Cleaner
The EMI 3000 air cleaner is a dry element air cleaner. Replace the EMI 3000 air cleaner element at 3,000 hours or 2
years, whichever occurs first.

NNoottee:: The severe duty air cleaner is similar to the EMI 3000 air cleaner but allows the air cleaner element to be replaced
at 4,000 hour intervals under normal operating conditions.

Figure 78. EMI 3000 Air Cleaner Assembly

Figure 79. EMI 3000 Air Filter Element

EEnnggiinnee MMaaiinntteennaannccee



TK 61010-4-MM-EN 211

Peugeot EXXODiag Diagnostic Engine Service
The EXXODiag Diagnostic Tool is used to connect the PC Computer USB Port to the ECU. An EXXODiag Diagnostic Tool
connector is located in the unit Control Box. Peugeot EXXODiag Diagnostic Software installed on the PC Computer is
used to communicate with the ECU. This allows ECU information to be retrieved, DTCs to be read, operational data to
be examined and updated, and other diagnostic functions to be performed. The EXXODiag Diagnostic Tool (P/N
2041993 or P/N 2041996) consists of the EXXODiag Interface Module, a standard Micro USB to USB cable, a storage box
and instructions.

Refer to the TKDV6 Repair Manual TK 55810 for engine service information not included in this manual. Use the
following procedure to connect a PC with the Peugeot EXXODiag Diagnostic Software to the ECU to view the DV6NR
engine DTCs (Diagnostic Trouble Codes) and troubleshoot engine problems. Thermo King alarm codes A118 or A121
indicate DTCs are recorded in the ECU.

Connecting and Using the Peugeot EXXODiag Diagnostic Tool
MMaatteerriiaallss RReeqquuiirreedd::

• EXXODiag Diagnostic Tool

• Peugeot EXXODiag Diagnostic Software installed on a PC

AAvvaaiillaabbiilliittyy::

The Peugeot EXXODiag Diagnostic Tool is available from Service Parts. Each kit will have a card containing information
to obtain and register the EXXODiag Software.

Figure 80. EXXODiag Engine Diagnostic Tool Kit

To download the software and activate the tool, send an email to TKServiceTools@irco.com. Use the subject line:
Activate PCM Diagnostic Tool, and include the Interface Box Serial Number, Dealership Code, and contact information
in the body of the email.

Table 1. Procedure

Step Action Result Comments

1 The unit battery must be connected and the
Microprocessor Power Switch turned on.

2 Turn the unit on and enter the Maintenance
Menu.

3 In the Maintenance Menu, scroll to and select
Connect Engine Service Tool.

Connect Engine Service Tool is the
last item in the Maintenance Menu.
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Table 1. Procedure (continued)

Step Action Result Comments

4 Open the Control Box and locate the Engine
Diagnostic Connector.

RAJ765

5 Connect the EXXODiag Diagnostic Tool to the
Engine Diagnostic Connector in the unit
Control Box using the supplied cable.

6 Connect the EXXODiag Diagnostic Tool to the
PC using the supplied cable.

This cable is a standard USB cable.
Excessive cable length of the USB
cable may affect operation.

7 To start the EXXODiag software, click on the
EXXODiag TK icon on the PC desktop.

The Main Menu will appear.

8 To begin, select Diagnostics and follow the
prompts. Fill out the required fields.

All fields must be completed.
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Table 1. Procedure (continued)

Step Action Result Comments

9 When all fields are complete, press “Validate”.

10 In the example shown, Reading of Trouble
Codes has been selected. Click the code to
see freeze frame data when the code was set.
Proceed as required to complete the
diagnosis and repair.

11 Complete a Repair Report after parts are
replaced.

The report will update the Peugeot database
with the new parts installed on the engine.

The Repair Report is created
automatically.
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Table 1. Procedure (continued)

Step Action Result Comments

12 Verify the report is complete before closing
and sending it. Click Yes to close the report.

Once the report is closed it can no
longer be edited.
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Alternator Operation and Diagnosis
General Description
The 460/230 Vac alternator consists of three principal components: the main alternator, the integral direct-connected
exciter, and an externally mounted excitation control system.

The main alternator may be subdivided into the 4-pole rotating main field and the alternator stator (ALT). The rotating
main field, the rotating rectifier and the exciter armature are all mounted on a common shaft. Output of the exciter is
rectified by the shaft mounted rotating bridge rectifier to provide the rotating main field excitation.

The externally mounted excitation control system is energized from the alternator output through an digital simplified
regulator (DSR). Excitation power is derived from a separate 2-lead stator winding. Positive voltage build up from
residual levels is provided through the semiconductor power circuitry of the DSR. The rotor contains a magnetism to
maintain a residual voltage level.

The residual voltage supplies initial excitation power to the DSR. The initial excitation power increases alternator output
until steady state output voltage is reached. The DSR derives a sample voltage from the output windings for voltage
control purposes. In response to this sample voltage, the DSR controls the power fed to the exciter field (FLD) and
thereby the rotating main field. The DSR provides closed loop control of the output voltage within the specified limits,
compensating for load, speed, temperature and power factor of the generator.

NNoottee:: The generator set is factory wired for 460V power output.

Figure 81. 460/230 Vac Alternator Component Function

RAJ654
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Alternator Function
Starting Excitation
The initial excitation for the alternator is supplied by residual magnetism in the main field. Residual main stator voltage
provides initial excitation power to the digital simplified regulator (DSR) from a separate 2-lead stator quad winding.
The controller energizes Quad Relay 2 minutes after the engine starts. Energizing the Quad Relay starts current flow
from the DSR to yellow wire. The yellow wire sends the current through the exciter field to build voltage in the stator
windings. The exciter field current then returns through the blue wire to chassis ground.

Running Excitation and Control
When the alternator output reaches the rated voltage, excitation is provided by the alternator excitation winding. The
magnetic field that was formed in the exciter field winding induces voltage in the exciter rotating winding. This output
voltage is changed from three-phase ac to dc by the rotating rectifier. The dc current is transferred to the rotating main
field winding. The rotating main field now becomes magnetized. The magnetic field formed in the rotating main field
winding induces a voltage in the alternator stator windings. This voltage is sent out of the alternator stator leads to the
power plug and load. 460 Vac, 3-phase output can be measured at the power plug. In addition to being powered from
the stator excitation winding, the DSR monitors the stator output for voltage control purposes. The DSR controls the
voltage fed to the exciter field to maintain the alternator output voltage within specified limits.

Overload
For temporary overloads (such as refrigeration unit start up), the DSR controls the voltage fed to the exciter field to
maintain the alternator output voltage. Over voltages caused by open circuit sensing terminals are avoided by loss
detection sensing circuitry that reduces the alternator terminal voltage to a safe fixed level.

Overload Shutdown
The overload shutdown is provided by the controller.

If an overload condition becomes more than temporary, the reduction in alternator output voltage due to the overload
causes the DSR to increase field current through yellow wire. The DSR senses the overload current and sends a signal
out through the Open Collect circuit. The controller reads this signal and shuts down the engine. A 20 minute restart is
initiated.

If the controller shuts down unit operation, it indicates one of the following:

1. There is a malfunction in the load causing the load to fail to start or to draw single phase current.

2. The engine speed or power is low due to improper speed adjustment, fuel supply problems or other mechanical
conditions while the generator is supplying motor starting current to the load.

3. Internal component failure in the excitation control system, resulting in excessive field current. This includes
possible malfunction of protective elements in the excitation control.

4. Failure in the alternator rotating elements (exciter armature, rotating diode assemblies or main field) can cause the
regulator to supply excessive exciter field current.

5. Engine shutdown on low engine oil level, low oil pressure or high water temperature.

Alternator Diagnosis
Preliminary Checks

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
EExxttrreemmee ccaarree mmuusstt bbee uusseedd wwhheenn wwoorrkkiinngg wwiitthh aann ooppeerraattiinngg ggeenneerraattoorr sseett.. LLeetthhaall vvoollttaaggee ppootteennttiiaallss eexxiisstt
iinnssiiddee tthhee ccoonnttrrooll bbooxx,, aatt tteerrmmiinnaallss oonn tthhee DDSSRR aanndd aatt tthhee ppoowweerr rreecceeppttaaccllee..

Before attempting the more complicated diagnosis procedures, check the following items to ensure a superficial
problem is not overlooked.

NNoottee:: Further diagnosis is a waste of time until these items are checked, since a problem in one of these areas will
influence test results.
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1. If the generator malfunction is accompanied by excessive black exhaust smoke and engine lugging, double check all
possible engine problems such as fuel supply, injection timing, engine speed, restricted air cleaner, etc.

2. Disconnect the refrigeration unit from the generator and check the output voltage at the plug. Voltage between the
three phases should be between 230 to 250 Vac or 400 to 500 Vac depending on engine speed and whether the
alternator stator is wired for 230 or 460 Volt operation. All three phases should be within 3% of each other. If the
voltages appear normal, make sure the refrigeration unit is not at fault. Reconnect refrigeration unit and run in Cool
mode. Check the amperage draw with an induction type ammeter (amprobe), and compare it with the load plate on
the refrigeration unit.

3. Check all push-in plugs on control circuits for loose pins or sockets. Make sure all wire terminals are tight. Be sure J6
connector is plugged in to controller, if disconnected can cause a Message 122.

Test Instruments
If the preceding checks did not uncover the cause of the malfunction, more extensive diagnosis procedures will be
required. The following tests will require various electrical test instruments, and the technician performing the tests
should have a good working knowledge of their basic electrical principles.

The tests are intended to determine whether the source of difficulty lies in the generator itself or in the excitation
control system. Following the procedures carefully will, in many cases, avoid unnecessary dismantling and reassembly
of the generator when easily corrected problems may exist in the external circuitry.

The test instruments required:

1. AC-DC voltmeter 2.5 Volts to 500 V ranges (± 2% max. error)

2. AC induction ammeter (amprobe)

3. DC ammeter (preferably induction type TK No. 204-947)

4. Ohmmeter

5. Megohmmeter (Megger®)

Alternator Troubleshooting

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
WWAARRNNIINNGG:: WWhheenn sseerrvviicciinngg oorr rreeppaaiirriinngg aa ggeenneerraattoorr sseett,, tthhee ppoossssiibbiilliittyy ooff sseerriioouuss oorr eevveenn ffaattaall iinnjjuurryy ffrroomm
eelleeccttrriiccaall sshhoocckk eexxiissttss.. EExxttrreemmee ccaarree mmuusstt bbee uusseedd wwhheenn wwoorrkkiinngg wwiitthh aann ooppeerraattiinngg ggeenneerraattoorr sseett.. LLeetthhaall
vvoollttaaggee ppootteennttiiaallss ccaann eexxiisstt aatt tthhee uunniitt ppoowweerr ccoorrdd,, iinnssiiddee tthhee eexxcciitteerr ccoonnttrrooll bbooxx,, iinnssiiddee aannyy hhiigghh vvoollttaaggee
jjuunnccttiioonn bbooxx aanndd wwiitthhiinn tthhee wwiirriinngg hhaarrnneesssseess..

Normal alternator output voltage is 460 +/- 10 VAC with engine rpm 1800 +/- 25 rpm and no load applied. If the
generator produces no or low voltage output at the plug, perform the tests listed below to identify the component that
may be causing a generator malfunction.

• Symptom: Low Output Voltage—0 to 100 Vac

NNoottee:: The DSR has a glass fuse (5AF 250 Volt) on the board. Check fuse - if this fuse is blown, replace it and check
output voltage.

NNoottee:: Using a flashlight visually inspect exciter rotor for signs of being burnt, if burnt replace alternator.

Test 1 - Determine if problem is with the DSR or the Alternator
During the 2 minute delayed output, perform the following steps:

1. Turn unit OFF.

2. Open the junction box on the alternator and disconnect the Blue and Yellow wires from the DSR pins 1 and 2.
Connect jumper wire from 12 VDC positive post of unit battery to the Yellow wire. Connect another jumper wire to
the Blue wire.

NNoottee:: Do not connect blue wire to ground yet.

3. Connect an AC volt meter to the output terminals U1 and V1.

• Start genset - engine will be in low speed.

AAlltteerrnnaattoorr OOppeerraattiioonn aanndd DDiiaaggnnoossiiss
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4. Momentarily connect the jumper wire from the Blue wire to negative post of battery and monitor the output voltage.
Output voltage should be >400 VAC.

NNoottee:: If output voltage is not >400 VAC go to Test 2

5. If the output is >400 VAC,

a. Stop genset and check the resistance on the Quad winding.

b. Disconnect the Red wire on Pin 3 and Red wire to DSR wire,

c. Check resistance between the Red wires, should be 1.6 ohms.

d. If resistance is correct go to step 6.

6. Check the Quad relay circuit. Connect the ohmmeter to the DSR wire and Quad wire. Turn genset on and go to
Commands/Manual Function Test, select Quad relay test. Observe if ohmmeter changes when relay turns ON and
OFF. If relay is working replace DSR.

Test 2 - Alternator Exciter Field Testing
1. Disconnect the Blue and Yellow wires from pin 1 and 2 on the DSR field wire. Measure the resistance of the field

circuit (Blue to Yellow). The standard value is 9.7 (±10%) ohms at 77 F (25C). If field is open or resistance value is low
replace exciter field.

2. Measure Blue or yellow wires to GND for possible shorted to ground coils. Megger blue to stator case to check for
insulation break down, @ 500 Volts must be more than 1 M ohm. If exciter field is OK, go to test 3.

Test 3 - Alternator Stator Testing
Test 3 covers testing the main alternator stator, the rotating rectifier, the rotating exciter field, and the rotating field
armature.

1. Main alternator stator windings

a. Disconnect the stator leads from the terminal board and neutral stud in the terminal box. Check for continuity
between the following pairs. 1-2, 3-4, 5-6, 7-8, 9-10, 11-12. The resistance between any of the pairs should be
0.239 (±10%) Ohms at 25 C (77 F).

b. Check resistance between the pairs of coils (example: 1-3, 1-5, 1-7, 1-9, 1-11, then 3-5, 3-7, etc...). If any continuity
or resistance is found, there is a short between pairs (leg to leg) and the alternator needs to be replaced.

c. Using a megger meter, check for insulation break down between each pair (1 to gnd, 3 to gnd, 5 to gnd, etc...)of
leads to the stator case. @ 500 Volts must be more than 1 M Ohms. If less than 1 M Ohms, replace alternator.
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Figure 82. Alternator Stator
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1–12 Disconnect all 12 stator leads to test the stator.
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Test 4- Exciter and Diode Test
Test 4 covers testing the exciter and diodes. Each plate has one positive and one negative diode mounted to it.
Disconnect the main alternator field leads to test the diodes.

1. Remove rear grille from the alternator.

2. Disconnect wires from 1, 2, and 3.

3. Measure the resistance between 1 and 1. The main field resistance should be 11..33 OOhhmmss ++//-- 1100%%..

4. Use a megger meter to check for a break in the insulation from 1 to rotor case.

5. Measure the resistance between 2 to 2, 2 to 2, and 2 to 2. The rotating field and exciter armature resistance should
be00..442200 OOhhmmss ++//-- 1100%%..

RAJ873
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Figure 83. Exciter Rotor Components
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1. Main Field

2. DC Voltage

3. Exciter Rotor

4. AC Voltage

6. Unbolt the main field armature leads. Along with the main field armature leads are leads to a MOV. The MOV is a
high voltage suppression device. When measured it will show open, it closes with peak voltage more than 600V
cannot test. Check for continuity between the armature leads. The resistance between the leads should be 1.33
(±10%) ohms at 25 C (77 F).

a. Using a megger meter, check for insulation break down between leads to the rotor shaft. @ 500 Volts must
be more than 1 M ohm.

7. Test rectifier. Each plate as one positive and one negative diode mounted to it. Use a volt /ohmmeter in the diode
test setting to check each diode in the forward and reverse direction. A good diode will have a high resistance
reading in one direction and no reading when ohmmeter leads are reversed. Replace if a short is found or the diode
flows in both directions.
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RAJ872

Megohmmeter
The use of a megohmmeter can be a valuable addition to the repair and maintenance of the generator set. The
megohmmeter is essentially a high-range resistance meter (ohmmeter) with a built-in direct-current generator. This
meter is of special construction with both current and voltage coils-enabling true ohms to be read directly,
independently of the actual voltage applied.

The meter gives you a direct reading of insulation resistance in “ohms” or “megohms” (1 megohm = 1,000,000 ohms).
For good insulation, the resistance usually reads in the megohm range.

Normally, good insulation has high resistance; poor insulation, relatively low resistance. The actual resistance values
can be higher or lower, depending upon such factors as the temperature or moisture content of the insulation
(resistance decreases with increase in temperature or moisture). They can be quite different for a generator tested three
days in a row, yet not mean bad insulation. What really matters is the trend in readings over a time period, showing
lessening resistance and warning of coming problems. Periodic testing is, therefore, your best approach to preventive
maintenance.

Maintenance Procedures
The following paragraphs cover detailed maintenance procedures, including disassembly and assembly of equipment
for necessary component removal and replacement. Many repair or replacement operations can be performed without
extensive disassembly of the generator.

WWaarrnniinngg
RRiisskk ooff IInnjjuurryy!!
DDOO NNOOTT aatttteemmpptt aaddjjuussttmmeennttss oorr cchhaannggeess iinn wwiirriinngg wwhhiillee aa uunniitt iiss iinn ooppeerraattiioonn.. TThhee uunniitt ggeenneerraatteess ssuuffffiicciieenntt
vvoollttaaggee ttoo ccaauussee sseevveerree aanndd ppoossssiibbllee ffaattaall sshhoocckk.. UUssee eexxttrreemmee ccaauuttiioonn wwhheenn ooppeerraattiinngg iinn wweett oorr ddaammpp
llooccaattiioonnss..

General Inspection
Inspect the entire unit to see that controls are in order and that there are no loose nuts, bolts, electrical connections or
fittings. Inspect for secure engine to generator mountings. Remove any waste material from area around the unit.
Check battery connections.

Insulation
Inspect insulation on wires, coils and control components. See that insulation is not frayed, broken or deteriorated.
Replace wire having damaged insulation.

AAlltteerrnnaattoorr OOppeerraattiioonn aanndd DDiiaaggnnoossiiss



TK 61010-4-MM-EN 223

Field Coils, Stator Windings
Visually inspect the field coils and stator windings, their leads and connections to determine if they are electrically and
mechanically satisfactory. Look for any evidence of overheating, burned or frayed insulation, loose connections, foreign
matter, etc.

Generator Housing
Feel the alternator housing cautiously for abnormal temperatures as determined by previous experience with the unit. If
the generator is overheated, check the winding temperature with thermometer, locate the cause such as lack of
ventilation, overload, etc., and correct the condition or shut down the generator. Inspect the generator housing for
obstruction of air passages.

Generator Bearing
All alternators covered in this manual are fitted with a permanently lubricated bearing which requires no maintenance
in normal service.

Impeller Fan
Visually inspect the impeller fan to ascertain that no vanes are missing. Visually inspect the fan is not encrusted with
dirt or other foreign matter to the point where it will not function properly.

Coupling
Disc type coupling. Inspect to see that coupling bolts are tight and that the generator is solidly secured to the engine.
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Figure 84. Alternator Assembly
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1. Rotor Assembly 9. Rear Bearing

2. Gasket - cover 10. Rectifier

3. Terminal Board 11. Armature

4. DSR Regulator 12. Rotor

5. Rear Grille 13. Blower, Generator

6. End Bracket 14. Alternator Frame

7. O-Ring 15. Dowel Pin

8. Stator Bracket

Alternator Replacement
Alternator Removal
When removing the alternator from the engine do not separate the stator and rotor, remove as one assembly.
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1. Remove the grill from around the alternator. Remove all but one of the bolts holding the alternator to the flywheel
housing.

2. Remove the bolts holding the flex plate to the flywheel. If fan blade is blocking access to bolts, loosen fan blade
clamp and rotate fan to gain access. Remember to re-tighten fan clamp when servicing is complete.

Figure 85. Fan Clamp

RAJ831

3. Once all flex plate bolts are removed, be sure to support engine and alternator, remove the last bolt holding the
alternator to flywheel housing and remove alternator from engine.

Alternator Installation
NNoottee:: A bad alignment may cause vibrations and bearing damage. It is advisable to verify the compatibility of the

generator torsional characteristic’s and the Engine.

1. Position the alternator assembly up to the flywheel housing. Align the 2 dowel pins in the flywheel to the holes in
the flex plate. Start to install the bolt through the alternator outer ring to the flywheel housing. Install bolts at the 10
and 4 o’clock position.

RAJ661

AAlltteerrnnaattoorr OOppeerraattiioonn aanndd DDiiaaggnnoossiiss
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2. Start to install the bolts through the flex plate to the flywheel. Rotate engine to install all the bolts. Loosen fan and
rotate if needed. Torque bolts to 16 Nm (12 ft-lbs). If fan blade is blocking access to bolts, loosen fan blade clamp
and rotate fan to gain access. Re-tighten fan clamp if loosened.

3. Install the alternator to flywheel housing bolt and toque to 45 Nm (33 ft-lbs).

4. Install grills.

RAJ662

AAlltteerrnnaattoorr OOppeerraattiioonn aanndd DDiiaaggnnoossiiss
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Structural/Accessory Maintenance
Unit Inspection
Inspect the unit during unit pre-trip inspection and scheduled maintenance intervals. Look for loose or broken wires or
hardware, and other physical damage which might affect unit performance. Repair if required.

NNoottee:: See Maintenance Inspection Schedule chapter in this manual for the correct service interval for your unit. 250 or
500 hour inspection/service intervals are required in extreme operating conditions.

Mounting Bolts
Check and tighten all engine and control box mounting bolts every 1,000 operating hours. Unit mounting hardware
should be inspected for tightness during every pretrip.

Mounting Bolt Torque Specification

SGSM Units

Tubular Mounting Arm to Unit Frame 203 Nm (150 ft-lbs)

I-Beal Clamp Screw 203 Nm (150 ft-lbs)

SGCM

Mounting Arm to Unit Frame 88 to 115 Nm (65 to 85 ft-lbs)

Chassis Clip Bolt 162 to 176 Nm (120 to 130 ft-lbs)

SGCO

Upper Clamp Lock Clamp with Lock Pawl

Lower Mounting Bolts 300 to 380 Nm (220 to 280 ft-lbs)

All Units

Engine Mounting Bolts 203 Nm (150 ft-lbs)

Exciter Control Box 20 to 27 Nm (15–20 ft-lbs)
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SGSM Typical Unit Installation
1. Attach the mounting arm assemblies on each end of the unit. Two sets of mounting bolt holes are provided on the

mounting arms.

NNoottee:: The clear insulator pad should be located between the steel mounting arms and the inside of the unit frame
members. The stainless steel plate should be placed on the outside of the unit frame members.

2. Move the unit under container or trailer chassis. Place each mounting channel on top of a chassis frame member.
Locate each channel as close to the vertical web of the chassis member as possible.

CCaauuttiioonn
SSeerrvviiccee PPrroocceedduurreess!!
KKeeeepp aallll ccoonnttaaiinneerr oorr ttrraaiilleerr eelleeccttrriiccaall lliinneess aanndd aaiirr lliinneess aawwaayy ffrroomm tthhee cchhaannnneell ttoo pprreevveenntt ddaammaaggee dduurriinngg uunniitt
iinnssttaallllaattiioonn aanndd ooppeerraattiioonn..

3. Torque the mounting bolts:

• Mounting Arm to Unit Frame: 203 Nm (150 ft-lb)

1. Mounting Arm Tube and Channel Assembly

2. Unit Mounting Bracket Assembly

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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SGSM Keener Arm Unit Installation
1. Attach mounting arm assemblies to unit with clamp screw end of the channel facing the rear side of the unit. Torque

mounting bolts that fasten mounting arms to the unit to 203 Nm (150 ft-lb).

2. Place mounting arm clamp screw assemblies in open (down) position.

3. Open each slider channel at least 200 mm (8 in.).

4. Move the unit under container or trailer chassis. Place fixed gripper channels on unit over edge of chassis I-beam.

5. Seat the chassis I-beam against the back of both fixed gripper channels. Move each slider channel forward over the
back edge of the chassis I-beam.

6. Place the eye bolts over the slider pins by adjusting the bolt length as necessary.

7. Insert quick release pins in eye bolt handles to lock the eye bolts in the closed (lock) position.

8. Place the clamp screw assemblies on the rear edge of the second chassis I-beam.

9. Seat each clamp firmly against the edge of the I-beam and tighten clamp screw. Torque each clamp screw to 203
Nm (150 ft-lb).

1. Clamp Channel 7. Unit

2. Clamp Screw 8. Unit Mounting Bracket Assembly

3. Mounting Arm Clamp 9. Chain and Quick Release Pin

4. Mounting Arm Tube 10. Eye Bolt

5. Slider Channel 11 Slider Pin

6. Fixed Gripper Channel

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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SGCM Unit Installation
1. Attach the mounting arm assemblies on each end of the unit.

2

1

RAJ665

1. Fasten Chassis Clips on the Outside Edge of each I-Beam and Tighten Bolts

2. Tighten Mounting Arm to Unit Bolts

2. Move the unit under container or trailer chassis. Place each mounting clip on top of a chassis frame member. Locate
each clip as close to the vertical web of the chassis member as possible.

CCaauuttiioonn
SSeerrvviiccee PPrroocceedduurreess!!
KKeeeepp aallll ccoonnttaaiinneerr oorr ttrraaiilleerr eelleeccttrriiccaall lliinneess aanndd aaiirr lliinneess aawwaayy ffrroomm tthhee cclliippss ttoo pprreevveenntt ddaammaaggee dduurriinngg uunniitt
iinnssttaallllaattiioonn aanndd ooppeerraattiioonn..

3. Torque the mounting bolts:

• Mounting Arm to Unit Frame: 88 to 115 Nm (65 to 85 ft-lb)

• Chassis Clip Bolt: 162 to 176 Nm (120 to 130 ft-lb)

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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SGCO Clip-on Corner Clamp Unit Installation
1. Pull the lock pawl handle forward. Lift the clamp handle to rotate the clamp shaft 90 Degrees.

2. Lift the unit into mounting position on front wall of the container. The foot of generator set mounting clamp should
fit into mounting hole on each side of the container.

CCaauuttiioonn
RRiisskk ooff IInnjjuurryy!!
TTaakkee aaddeeqquuaattee pprreeccaauuttiioonnss wwhheenn lliiffttiinngg aanndd mmoouunnttiinngg tthhee ggeenneerraattoorr sseett ttoo pprreevveenntt ppeerrssoonnaall iinnjjuurryy oorr uunniitt
ddaammaaggee..

1. Lock Pawl 7. Washer Assembly

2. Mounting Clamp Flat 8. Lower Mounting Bolt Assembly

3. Handle 9. Cotter Hair Spring

4. Shoulder Screw 10. Screw

5. Mounting Clamp Foot 11. Lanyard (other end mounted onto #9)

6. Stopper Plate 12. Nut hexstop

3. Insert the foot of the mounting clamp fully into the container mounting hole. Pull lock pawl handle forward. Pull the
clamp handle down to rotate the clamp shaft bolt 90° and clamp generator set to container.

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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CCaauuttiioonn
SSeerrvviiccee PPrroocceedduurree!!
WWaattcchh tthhee ccllaammpp ffllaatt oonn tthhrreeaaddeedd eenndd ooff tthhee mmoouunnttiinngg sshhaafftt wwhheenn rroottaattiinngg tthhee hhaannddllee.. TThhee ccllaammpp ffllaatt
sshhoouulldd ttuurrnn aass tthhee ccllaammpp hhaannddllee rroottaatteess.. WWiitthh tthhee mmoouunnttiinngg ccllaammpp iinn tthhee lloocckkeedd ppoossiittiioonn ((hhaannddllee ddoowwnn)),,
tthhee ccllaammpp ffllaatt mmuusstt bbee hhoorriizzoonnttaall.. IIff tthhee ffllaatt iiss nnoott hhoorriizzoonnttaall,, cchheecckk tthhee ccllaammpp hhaannddllee ffoorr aa bbrrookkeenn sshhoouullddeerr
ssccrreeww..

4. Release the lock pawl to hold the clamp handle in the locked (down) position.

CCaauuttiioonn
SSeerrvviiccee PPrroocceedduurree!!
EExxcceessssiivvee vviibbrraattiioonn oorr uunniitt mmaallffuunnccttiioonn ccaann ooccccuurr iiff mmoouunnttiinngg ccllaammppss aarree nnoott pprrooppeerrllyy sseeccuurreedd.. TThhee
ggeenneerraattoorr sseett MMUUSSTT bbee ttiigghhtt aaggaaiinnsstt tthhee ccoonnttaaiinneerr..

5. Check to be sure the generator set frame fits tightly against the container. Turning the mounting clamp handle
should pull the generator set frame tight against the container front wall. If necessary, tighten the mounting clamp.
The mounting clamp can be tightened or loosened by turning the nut on the head of the clamp shaft.

Figure 86. SGCO 4000 Clip-on Corner Clamp Installation Procedure

1. Lift (Unlock) Lock Pawl 5. Lift (Unlock) Lock Pawl

2. Rotate Clamp Handle Up 90 degrees 6. Rotate Clamp Handle Down 90 degrees

3. Release (Lower) Lock Pawl 7. Release (Lower) Lock Pawl

4. Insert Mounting Clamp Foot in Container Mounting Hole

6. Install the lower mounting bolts:

a. Remove the retaining pin from the lower mounting bracket.

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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b. Remove the mounting bolt and backup plate from the keeper nut. Put the mounting bolt through the backup
plate and install the bolt in the mounting hole.

c. Tighten the lower mounting bolts to 300 to 380 Nm (220 to 280 ft-lb).

d. Install the retaining pin and hair pin key to prevent accidental loss of the mounting bolt and backup plate during
unit operation.

Radiator
Clean the radiator every 1,000 operating hours. Blow compressed air from the outside of the coil in toward the fan to
clean coil (the direction opposite the normal air flow). Inspect the coil and fins for damage and repair if necessary.

NNoottiiccee
EEqquuiippmmeenntt DDaammaaggee!!
TThhee aaiirr pprreessssuurree sshhoouulldd nnoott bbee hhiigghh eennoouugghh ttoo ddaammaaggee ccooiill ffiinnss..

Radiator Fan Motor
Starting in June of 2015 the radiator fan motor changed from a one piece fan and motor to a separate fan and fan
motor.

1 2
RAJ726

1. One Piece Fan Motor

2. Separate Fan and Fan Motor

Fan Installation for Separate Fan and Fan Motor
When installing the fan on the fan motor, the fan and fan shroud must be properly aligned for proper air flow.

1. Place the fan assembly on the fan motor shaft so and position it so the inside fan blade tip is 7.0 to 9.0 mm (0.28 to
0.35 in.) from the fan shroud as shown below.

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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2. Finger tighten the hub bolts till the bolt heads are flush with the hub face.

3. Using a wrench, do a full turn on each bolt alternatively. Repeat this step until some torque builds.

4. Use a torque wrench set at 7.0 to 9.0 N.m (5.2 to 6.6 ft-lb) to complete the tightening sequence on each hub bolt
alternatively.

5. Tighten the set screw to a torque of 2.5 to 2.9 N.m (1.8 to 2.1 ft-lb).

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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1. Hub Bolts

2. Set Screw

SSttrruuccttuurraall//AAcccceessssoorryy MMaaiinntteennaannccee
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Mechanical Diagnosis

CONDITION POSSIBLE CAUSE REMEDY

Unit Switch ON; Controller display
does not come on

Corroded battery terminals / cable
Battery discharged
Fuse S13 open
Defective ON / OFF Switch
Open Circuit

Clean and tighten
Charge or replace battery
Check circuit and replace fuse
Check switch
Check 2, 2B, 2C, and 8 circuit

Unit Switch ON; Controller display ON,
but engine does not crank

Battery discharged
Corroded battery terminals / cable
Defective starter relay or open circuit
Defective starter solenoid
Defective starter
Water in cylinders

Charge or replace battery
Clean and tighten
Replace relay; check 2A, 8S, SR, and PSR circuits
Replace solenoid
Repair starter
Check for hydrostatic lock. Remove injectors and
manually turn engine slowly.

Engine will not crank

Electrical problem Check and repair electrical system

Defective starter solenoid Replace solenoid

Defective starter Repair starter

Water in cylinders Check for hydrostatic lock. Remove injectors and turn
engine slowly

Starter motor turns but engine does
not crank

Starter clutch defective Replace

Engine cranks but fails to start

Voltage falls below 6 Vdc at ECU while
starter cranking

Repair cause of low voltage at ECU while starter
cranking

Problem with ECU controlled engine
function

Use EXXODiag diagnostic tool to diagnose problem

Electric fuel pump not energized Check FP+ and GND circuits

Electric fuel pump defective Replace electric fuel pump

Air in fuel system Bleed air

Compression low Overhaul engine

Air cleaner clogged Replace air filter

Exhaust plugged Clean exhaust

Engine stops after starting

Alarm LED Flashing Check alarm code and repair fault

Air in fuel system Bleed fuel system

Fuel filter obstructed Replace filter element

Vent of fuel tank obstructed Unclog vent

Clogged fuel tank or fuel lines Clean fuel tank and fuel lines

High head pressure Eliminate cause of high head pressure
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CONDITION POSSIBLE CAUSE REMEDY

Engine does not develop full power

Air intake system clogged Clean air intake system

Fuel tank vent clogged Unclog vent

Clogged fuel tank or fuel lines Clean fuel tank and fuel lines

Insufficient fuel volume leaving filter Check for dirty filter or air in system

Air cleaner clogged Replace air filter

Delivery of electric fuel pump insufficient Repair pump

Problem with ECU controlled engine
function

Use EXXODiag diagnostic tool to diagnose problem

Compression low or unbalanced Overhaul engine

Engine speed too high Problem with ECU controlled engine
function

Use EXXODiag diagnostic tool to diagnose problem

Engine fails to stop when unit is OFF Problem with ECU controlled engine
function

Use EXXODiag diagnostic tool to diagnose problem

Engine knocks heavily

Air in system Bleed fuel system

Wrong fuel Change fuel

Compression too low Overhaul engine

Valve out of adjustment Adjust valves

Fuel return line plugged Remove return line restriction

Rod or main bearing worn Replace rod or main bearings

Engine runs hot

Dirty radiator Wash radiator

Coolant level is low Add coolant

Cooling system heavily scaled Cleaning cooling system

Cylinder head gasket leaks Replace cylinder head gasket. Use correct gasket

Faulty thermostat Check or replace thermostat

Oil pressure low

Insufficient oil in pan Add oil

Faulty oil pressure switch Check oil pressure switch. Replace if necessary

Oil control valve defective Check oil pressure control valve

Worn oil pump, camshaft, main or
connecting rod bearings, loose oil gallery
plug

Repair engine

High oil consumption

10 hour engine break in running was not
successfully completed

Run unit for 10 hours in continuous high speed with
varying load.

Oil leakage Check and eliminate possible causes at rocker arm
cover, oil lines, oil filter, front timing cover or
crankshaft seals

Damaged valve seals Replace seals on valve stem

Worn valve stem Replace valves

Broken piston rings or cylinder bore worn
or scored

Have engine repaired and rebored. Replace broken
piston rings

Clogged air cleaner system Unclog air cleaner

MMeecchhaanniiccaall DDiiaaggnnoossiiss
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White Smoke Black Smoke Blue Smoke

Fuel is not burning Excessive Fuel to Air Ratio Oil Consumption

• Air or water in fuel

• Incorrect timing

• Poor compression

• Faulty injectors

• Type of fuel used

• Cold engine

• Excessive load

• Clogged air intake system

• Faulty nozzles

• Poor compression

• Restricted exhaust

• Air leak in intercooler or piping

• Poor compression

• Defective valve seals

MMeecchhaanniiccaall DDiiaaggnnoossiiss
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Diagram Index

The following table lists the diagrams that are relevant to this unit.

Drawing No. Drawing Title

2E20735 (Rev. K) Wiring Diagram - Genset SG+ Units with Separate Fan and Fan Motor (6/15 and After)

2E20735 (Rev. G) Wiring Diagram - Genset SG+ Units with One Piece Fan and Motor (Before 6/15)

2E20736 (Rev. L) Schematic Diagram - Genset SG+ Units with Separate Fan and Fan Motor (6/15 and After)

2E20736 (Rev. G) Schematic Diagram Genset SG+ Units with One Piece Fan and Motor (Before 6/15)
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Figure 87. 2E20735 (Rev. K) - Wiring Diagram - Genset SG+ Units with Separate Fan and Fan Motor (6/15 and After)
APPROVED 16/Oct/2019 18:41:34 GMT2
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Figure 88. 2E20735 (Rev. K) - Wiring Diagram - Genset SG+ Units with Separate Fan and Fan Motor (6/15 and After)
APPROVED 16/Oct/2019 18:41:34 GMT2
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Figure 89. 2E20736 (Rev. L) - Schematic Diagram - Genset SG+ Units with Separate Fan and Fan Motor (6/15 and After)
APPROVED 16/Oct/2019 18:41:34 GMT2
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Figure 90. 2E20735 (Rev. G) - Wiring Diagram - Genset SG+ Units with One Piece Fan and Motor (Before 6/15)
RELEASED 04/Jun/2014 17:01:15 GMT2
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Figure 91. 2E20735 (Rev. G) - Wiring Diagram - Genset SG+ Units with One Piece Fan and Motor (Before 6/15)
RELEASED 04/Jun/2014 17:01:15 GMT2
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Figure 92. 2E20736 (Rev. G) - Schematic Diagram - Genset SG+ Units with One Piece Fan and Motor (Before 6/15)
RELEASED 04/Jun/2014 17:01:15 GMT2
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CONTROLLER MENU GUIDE



TK 61010-4-MM-EN 247

To Next Page

Submenus
Current RPM 
Speed Solenoid
Load
Engine Type
Generator
Genset
Tank Size 
Fuel Sensor 
CLD on pin 5
Date
Time 
ID No.
Ser. No. 

Submenus
PTI (Pretrip Inspection Test) 
Manual Function Test
ECU Service Menu
System Setup

COMMANDS 
MENU 

Oil Level Switch
Coolant Temperature Sensor 
RPM Sensor 
Preheat Relay 
Fuel Hold Relay 
Fuel Pull Relay 
Start Relay 
Oil Pressure Switch 
RPM Sensor 
Output Voltage 

Display Test 
Preheat Relay Test 
Fuel Hold Relay Test 
Fuel Pull Relay Test 
Start Relay Test 

• When PTI is complete, 
display shows test result: 
“PASSED” or “FAILED”. 

• If “FAILED”, correct any 
problems and repeat PTI.

• Press  key to start test. 
When test complete, display 
shows test result: “PASSED” or 
“FAILED”. 

• If “FAILED”, correct problem 
and repeat test. 

Keypad Operating Tips
Text Input:
• To enter a number: Press the UP or DOWN key to increase or
decrease the value of a digit in the display.

• Press the ENTER key to scroll the cursor to the right.

To Enter a Controller Menu or Submenu:
• Press ALARM key to directly enter the Alarm List Menu.
• Press the ENTER key or the ESCAPE key to enter the Main
Menu.

• Press ENTER key to enter a menu from the Main Menu, or a
submenu from its parent menu.

• Press ESCAPE key to return to the Main Menu from a menu, or
a menu from a submenu.

To Scroll in a menu:
• Press UP key to scroll up.
• Press DOWN key to scroll down.

To Enter a Command or execute a task:
• Press ENTER key.

To Enter a New Value in a Screen:
• Press ENTER key and ESCAPE key at the same time.

To change language
• Press LANGUAGE key.

Footnotes:
1“dELAy/ AC.” screen indicates controller has a 2 minute delay.
2“RESTART IN XX MIN.” screen indicates controller has 
stopped unit operation due to an alarm. Controller will attempt to 
restart unit in the time shown.

MAIN MENU

ALARM LIST MENU

DATA MENU

To/From 
Next Page

CONTROLLER MENU GUIDE

PAUSE MODE DISPLAYS deLAY / AC1 RESTART IN XX MIN.2

STANDARD DISPLAY

• Top line shows Alarm Code, and the position of the alarm 
and number of alarms stored in memory (e.g. “1/2”). 

• Middle lines show alarm text. 
• Bottom line shows alarm status. 
• View and write down all alarms before acknowledging. 

• Press  key to view additional alarms. 

• Press  key to acknowledge the alarm being displayed.
• Correct all problems before returning the unit to service.

Submenus
Engine 
Engine Lamps
Generator
Unit
Internal States 

DATA MENU 

Protect Lamp
Amber Lamp
Stop Lamp
Malfunction Lamp
Wait to start

Water Temp.
Load 
RPM 
RPM Requested
Fuel Rate
Ignition Relay
Run Relay

Voltage Meas
Field Current
Running Freq.
Quad Closed
Bat. Voltage
Bat. Charger

State
RPM

ALARM LIST MENU

MESSAGE LIST MENU

MESSAGE LIST MENU
• Top line shows Message Code, and the position of the message

and number of messages stored in memory (e.g. “1/2”). 
• Middle lines show message text. 
• Bottom line shows message status. 
• View and write down all messages before acknowledging.

• Press  key to view additional messages. 

• Press  key to acknowledge the message being displayed.
• Correct all problems before returning the unit to service.

COMMANDS MENU

Speed Solenoid: On

• Press  or  key to toggle between Speed 
Solenoid On and Off (High Speed and Low 
Speed).

• Press  key to return to System Setup 
Submenu. 

Tank Size: XX

• Press  or  key to scroll value. 

• Press  and  keys at same time to save new 
setting and return to System Setup Submenu. 

• Press  key to return to System Setup Submenu 
without saving new setting. 

Fuel Lev. Mean
Low Coolant Level
Fuel Pump
Coolant Fan

Genset: Clip on

• Press  or  key to toggle between Clip on, 
centre and side (the 3 different Genset units).

• Press  key to return to System Setup 
Submenu. 

• Press  or  key to toggle M.ALTE AND 
STAMFRD.

• Press  key to return to System Setup 
Submenu. 

• Press  or  key to toggle between PCM and 
Yanmar.

• Press  key to return to System Setup 
Submenu.

Genset: Clip on

Generator: 
M.ALTE

Engine Type: 
PCM



248 TK 61010-4-MM-EN

Engine Type
LOP Restart 
HM1 Threshold 
HM2 Threshold 
ENG. Off Hours 
Factory Reset 
Generator
Genset
Output Voltage 
Fuel Level 
Crank Restarts
Composit
RMM MASTER
Fuel Pump Time
50 TO 60 HZ
60 TO 50 HZ
CLD on Pin 5
Start Delay

CONTROLLER MENU GUIDE (Continued)

EVENT LOG MENU

• Press  key to view earlier events. 

• Press  key to scroll back from earlier events to later events. 
• Top line shows date and time of the event.
• Lower lines show the event message text. 
• The most recent event appears first.
• Events are listed in reverse order of occurrence. 

CONFIGURATION MENU CONFIGURATION MENU

• Press  key to display the Password screen. 

• Enter password 0007 by pressing  key to move cursor to the last 

value and press  or  key to scroll the value to 7. 

• Press  key to display selection. 

• Press  key to move cursor to right (if needed).

• Press  or  key to scroll or toggle value.

• Press  and  keys at same time to save new setting and return 
to Configuration Menu. 

• Press  key to return to Configuration Menu without saving new 
settings. 

To/From 
Previous Page

Submenus
C/F Mode 
SW/HW Version 
Timers/Counters
Date/Time

MISC. 
FUNCTIONS 
MENU 

Run Hours 
Hour Meter 1 
Hour Meter 2 
Engine Off Hours 
Restarts 
Total Restarts 
Run Hours 50 Hz 
Run Hours 60 Hz

SW XXXXXX XX
Hardware Rev. Y

MISC. FUNCTIONS MENU
C/F Mode: Celsius 

• Press  or  key to toggle between Celsius 
and Fahrenheit.

• Press  and  keys at same time to save 
new setting and return to Misc. Functions Menu.

• Press  key to return to Misc. Functions Menu 
without saving new setting. 

Submenus
Event Log 
Fuel Events 

EVENT LOG 
MENU 

ID: XXXXXXXX

• Press  or  key to scroll value. 

• Press  and  keys at same time to save new 
setting and return to System Setup Submenu. 

• Press  key to return to System Setup Submenu 
without saving new setting. 

Year: XXXX
Month: XX
Date: XX
Time: XX.XX

• Press  key to move cursor.

• Press  or  key to scroll value.

• Press  and  keys at same time to save new settings 
and return to Misc. Functions Menu. 

• Press  key to return to Misc. Functions Menu without 
saving new settings. 

From Previous Page

Ser. No: XXXXXXXXXX

• Press  or  key to scroll value. 

• Press  and  keys at same time to save new 
setting and return to System Setup Submenu. 

• Press  key to return to System Setup Submenu 
without saving new setting. 

Fuel Sensor: No

• Press  or  key to toggle between Fuel 
Sensor Yes and No.

• Press  key to return to System Setup 
Submenu. 

CLD on pin 5: No

• Press  or  key to toggle between CLD on 
pin 5 Yes and No.

• Press  key to return to System Setup 
Submenu. 
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Controller Menu Guide
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Submenus
PTI (Pretrip Inspection Test) 
Manual Function Test

Speed Control

COMMANDS 
MENU 

Output Voltage 

Display Test 
Rl1 ECU Ignition Test 
Rl2 ECU Run Relay Test 
Rl3 ECU Fuel Relay Test 
Rl5 DSR Test 

• When PTI is complete, 
display shows test result: 

“PASSED” or “FAILED”. 
• If “FAILED”, correct any 

problems and repeat PTI.

• Press  key to start test. 
When test complete, display 
shows test result: “PASSED” or 
“FAILED”. 

• If “FAILED”, correct problem 
and repeat test. 

Keypad Operating Tips
Text Input:
• To enter a number: Press the UP or DOWN key to increase or 
decrease the value of a digit in the display.

• Press the ENTER key to scroll the cursor to the right. 

To Enter a Controller Menu or Submenu:
• Press ALARM key to directly enter the Alarm List Menu.

• Press the ENTER key or the ESCAPE  key to enter the Main 

Menu.
• Press ENTER key to enter a menu from the Main Menu, or a 
submenu from its parent menu.

• Press ESCAPE key to return to the Main Menu from a menu, or 
a menu from a submenu. 

To Scroll in a menu:
• Press UP key to scroll up.
• Press DOWN key to scroll down.

To Enter a Command or execute a task:
• Press ENTER key. 

To Enter a New Value in a Screen:
• Press ENTER key and ESCAPE key at the same time.

To change language
• Press LANGUAGE key. 

Footnotes:
1“dELAy/ AC.” screen indicates controller has a 2 minute delay.
2“RESTART IN XX MIN.” screen indicates controller has 
stopped unit operation due to an alarm. Controller will attempt to 
restart unit in the time shown.

MAIN MENU

ALARM LIST MENU

DATA MENU

To/From 
Next Page

CONTROLLER MENU GUIDE

PAUSE MODE DISPLAYS deLAY / AC1 RESTART IN XX MIN.2

STANDARD DISPLAY

• Top line shows Alarm Code, and the position of the alarm 
and number of alarms stored in memory (e.g. “1/2”). 

• Middle lines show alarm text. 
• Bottom line shows alarm status. 
• View and write down all alarms before acknowledging. 

• Press  key to view additional alarms. 

• Press  key to acknowledge the alarm being displayed.
• Correct all problems before returning the unit to service.

Submenus
Engine 
Engine Lamps
Generator

Unit
Internal States/ 

DATA MENU 

Amber Lamp On/Off
Stop Lamp On/Off
Wait to start

Water Temp.
Load 

RPM 
RPM Requested

Fuel Rate

Ignition Relay
Run Relay

Voltage Meas
Running Freq.

Battery Voltage
Bat. Charger ON/Off

ALARM LIST MENU

MESSAGE LIST MENU

MESSAGE LIST MENU

• Top line shows Message Code, and the position of the message 
and number of messages stored in memory (e.g. “1/2”). 

• Middle lines show message text. 
• Bottom line shows message status. 
• View and write down all messages before acknowledging. 

• Press  key to view additional messages. 

• Press  key to acknowledge the message being displayed.
• Correct all problems before returning the unit to service.

COMMANDS MENU

Fuel Lev. Mean
Low Coolant Level
Fuel Pump

Engine Other 

ECU Service Menu

Oil Priming

Fuel Priming

Clear P Codes

Oil Pressure Low
Oil Level Low
ECU Battery Voltage

Generator

Event Code

INIT (Initiation Checks)
Fuel Relay On
Preheat On 

Preheat Off

Restart 20 MI (Minutes)

Running
Shutdown

HW Error
Delay
PTI (Pretrip Inspection)
RPM (Displayed Below the State)

ECU Ignition Test 
ECU Run Relay Test 

ECU Fuel Relay Test 
ECU CAN Connect Test 
Start Engine Test 
Low High Speed Test 

High 
Low 

ECU Service Mode 
Engine Off 
Controller On 
ECU On 

In Progress - Oil Pump Priming Procedure Will Begin

Countdown Begins - Engine Will Crank But Not Start 

In Progress - Fuel System Priming Procedure Will Begin

Countdown Begins - Electric Fuel Pump Will Turn On - Engine Will Not Start

Turn Unit OFF to Exit When Process is Complete 

Turn Unit OFF to Exit When Process is Complete 

Clear Active P Codes 
Clear Old P Codes 
1. DTC Code  (View Code) 

2. DTC Code  (View Code) 

3. DTC Code  (View Code) 
4. DTC Code  (View Code) 

Select YES / NO To Clear Code
Follow Screen Instruction to Save / Exit

RAJ847

1. DTC Code  (View Code) 

2. DTC Code  (View Code) 

3. DTC Code  (View Code) 
4. DTC Code  (View Code) 
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Controls 

Unit Configuration 
Option Configuration

System Configuration

Misc Configuration

CONTROLLER MENU GUIDE (Continued)

CONFIGURATION CONFIGURATION MENU

To/From 
Previous Page

MISC. FUNCTIONS MENU

Submenus
C/F Mode 
SW/HW Version 
Timers

Date/Time

MISC. 
FUNCTIONS 
MENU 

Hour Meter 2 
Engine Off Hours 

C/F

• Press  or  key to toggle between Celsius 
/Fahrenheit and Languages.

• Press  and  keys at same time to save 
new setting and return to Misc. Functions Menu. 

• Press  key to return to Misc. Functions Menu 
without saving new setting. 

• Press  key to move cursor.

• Press  or  key to scroll value.

• Press  and  keys at same time to save new settings 
and return to Misc. Functions Menu. 

• Press  key to return to Misc. Functions Menu without 
saving new settings. 

Counters

Language

AP (Application) 
BL (Build) 
SN (Serial Number) 
Display Version

Run Hours 

Engine Run Hours Low Speed 

Engine Run Hours High Speed 
Hour Meter 1 

Hour Meter 2 

Timing Belt (if equipped) 
Total Restarts

Restarts

Menu 

Use arrow Keys to select 

• Press  and  keys at same time to save new settings 
and return to Configuration Menu. 

• Press  key to return to Misc. Functions Menu without 
saving new settings. 

select Auto / High / Low RPM 

Engine 

Generator 
Genset Type 

Serial Number 

Output Voltage 

• Press  or  key to scroll value.

• Press  and  keys at same time to save new settings 
and return to Misc. Functions Menu. 

• Press  key to return to Configuration Menu without 
saving new settings. 

Fuel Tank Size
Fuel Level Sensor 

Fuel Low Limit 
Restarts

Speed Solenoid

HRG Gizmo
Water In Fuel

Composit
HMI Thredshold
Hm2 Thredshold

• Press  or  key to scroll value.

• Press  and  keys at same time to save new settings 
and return to Misc. Functions Menu. 

• Press  key to return to Configuration Menu without 
saving new settings. 

Use Keys to set 

• Press  and  keys at same time to save new settings 
and return to Configuration Menu. 

• Press  key to return to Configuration Menu without 
saving new settings. 

unit ID Number 

Use Keys Perform 

• Press  and  keys at same time to save new settings 
and return to Configuration Menu. 

• Press  key to return to Configuration Menu without 
saving new settings. 

Factory Reset 

EVENT LOG MENU

• Press  key to view earlier events. 

• Press  key to scroll back from earlier events to later events. 

• Top line shows date and time of the event. 
• Lower lines show the event message text. 
• The most recent event appears first. 
• Events are listed in reverse order of occurrence. 

Submenus

Events 

Fuel Events 
EVENT LOG 

MENU 
USB Copy Eventlog 

• Follow screen steps to download of all logged events onto a USB drive located on the controller board..  

RAJ848

• Press  or  key to scroll value.

• Press  or  key to scroll value.
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