
玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

1

4D Series Engine electrical system
installation guide

Organization:：_________

examine：____________

Approval： _ ___



玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

2

技术中心 电器组

This page has been deliberately left
blank



玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

3

Catalogue
4D Series Engine electrical system installation guide ........................................................................1
Modify history .....................................................................................................................................4
1.System introduction ......................................................................................................................... 5

(1).Fuel system composition: ......................................................................................................5
(2).ECU appearance ....................................................................................................................5

2.Sensor introduction .......................................................................................................................... 6
(2).Water temperature sensor ......................................................................................................6
(2).Oil pressure sensor ................................................................................................................ 6
(3).Speed sensor ..........................................................................................................................7

3.Generator and starter introduction ................................................................................................... 8
(1).Generator ...............................................................................................................................8
(2).stater ...................................................................................................................................... 8

3.Usage Requirements (required reading) .......................................................................................... 9
(1).Starting relay requirement .....................................................................................................9
(2).Control panel Requirements (important) .............................................................................. 9
(3).Basic introduction ............................................................................................................... 10
(4).Battery and main l0ine requirements (recommended) ........................................................11

4.Important parts actual installation instructions ..............................................................................12
(1).Generator connection .......................................................................................................... 12
(2).Wiring at the starter .............................................................................................................13

5.Common electrical system failures ................................................................................................13
(1).Battery loss ..........................................................................................................................13
(2).Engine cannot be stopped ................................................................................................... 14
(3).Generator monitor cannot be extinguished .........................................................................14
(4).Generator does not produce electricity ............................................................................... 14

6.Precautions for installing and connecting cables ...........................................................................15
(1).Wiring positions of battery + and battery - on the engine harness assembly ..................... 15
(2).Confirmation check of safety film ...................................................................................... 16
(3).Charger wiring .....................................................................................................................16
(4).Wiring the engine harness to the instrument .......................................................................17
(5).Glow plug check and confirm .............................................................................................19

Attached file：
4D series electrical schematics
4D20 Wiring harness diagram



玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

4

Modify history

Version date author Modify content
Examine
and

approve
1.0 2023/08/03 陈宇轩 Create a document N/A



玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

5

1.System introduction

(1).Fuel system composition:

(2).ECU appearance

Attention： ECU 154pin。
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2.Sensor introduction

(2).Water temperature sensor

The temperature sensor is composed of NTC thermistor, the thermistor

resistance changes with the temperature of the coolant, so that the

voltage value of the sensor output also changes, ECU calculates the

current coolant temperature value according to the collected signal,

mainly for cold start control.

The water temperature sensor is sent to the meter through CAN

communication, and the water temperature alarm value is:

105℃ water temperature alarm, engine torque limit. The machine was

stopped at 110℃

(2).Oil pressure sensor



玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

7

VDO 10Bar，Output oil pressure signal to ECU, through CAN

communication finally feedback to the instrument, in digital form

display

(3).Speed sensor

Installation thread: M18X1.5, installation distance: 0.7-1mm from the

fly gear tooth

Output engine speed signal to ECU, through CAN communication

finally feedback to the instrument, in the form of digital display.
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3.Generator and starter introduction

(1).Generator

TheAC generator is integral type, claw pole log 6 to the pole, the

negative pole is grounded, B+ (M6) connected to the positive electrode

of the battery, W is the generator speed frequency signal output, L is the

power supply terminal of the generator indicator light.

Generator parameters: regulated voltage 14.5±0.25V, 70A

(2).stater

起动机为直流减速电机

Positive B+
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Electrical part：
a.Positive B+ terminal（φ8）
b.Electromagnetic switch control end (also called 50C or S end)
（φ4）

c.Both B+ and the electromagnetic switch have corresponding interfaces on the main wire bundle.
B+ needs to connect an additional wire from the starter B+ to the positive electrode of the
battery.

Starting machine parameters: 12V, 2.9KW, starting electromagnetic

switching current 45-60A,B terminal maximum current 650A

3.Usage Requirements (required reading)

(1).Starting relay requirement

The starting mode is relay controlled starting, and the principle is shown

in the right picture.

Starting relay requirements ≥12V/70A;

(2).Control panel Requirements (important)

In order to prevent the starter from being damaged due to anti-tow, the
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control panel is used for starting control.

a. Engine starting success criteria: speed =350rpm oil pressure =125kPa

b. If the engine fails to start for three consecutive times, it should be shut

down for a short time to wait for the starter to cool down, and check

whether there is a fault in the oil, electricity and air circuits before

starting operation

(3).Basic introduction

a.The engine ECU adopts CAN communication, following the J1939

protocol, can display water temperature, oil pressure, power supply

voltage and speed, and has a fault code, can not connect the fault light,

charging instructions

b.The ECU power cord in the reserved interface must be connected to

the battery connector to the maximum extent, and other electrical

appliances are not allowed to be connected in the middle except for the

switch

c.The power system needs to set up a main negative switch, except for

the tie wire, all negative poles need to be controlled by the main

negative switch.

d.For generating set, the control strategy starts at idle speed, and

automatically rises to the working speed in 5s without connecting the

speed switch
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Voltag

(4).Battery and main l0ine requirement (recommended)

Battery requirements: 12V system ≥85Ah 630CCA

It is suggested to increase the battery capacity in plateau and alpine 

regions.

Power main line requirements: wire diameter 50-75mm² or more;

Length < 2m

Recommendation: The battery positive main line is connected to the 

starter positive B+, and the negative pole controlled by the main switch 

is directly connected to the bolt of the flywheel shell, and the connection 

is required to be firm and reliable. Please refer to the following table for 

the selection of the main wire diameter. The wire diameter in the table is 

only calculated for reference. Please choose the appropriate wire 

diameter according to the actual situation.

e Voltage drop
Vd/100A Conditions of use

12V 0.2 Good/fair
12V 0.1 badness

The "good", "general" and "bad" conditions in the table should be based on the
impact of the actual use environment on the engine, including temperature,
humidity, vibration, corrosion and other factors, and also related to the engine use
time, area and purpose, determined by experience
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Average
starting
current

Voltage drop
Vd/100A

Condition
of use

Line
lengthL 1m 2m

300A
0.2 normal Lines S

（mm²）
40 50

0.1 badness 50 75

S=I*2L/(54.4*Vd)

4.Important parts actual installation

instructions

(1).Generator connection



玉柴润威发动机有限公司

RAYWIN POWERTRAIN TECHNOLOGY CO., LTD.
Add: NO.99 JIUJIANG RODE, SHUANGFU DISTRICT, Chongqing, China
Tel: +86 23 85553153

13

(2).Wiring at the starter

5.Common electrical system failures

(1).Battery loss

General engine starting requires the battery power of more than

60%-70%, the static discharge current is very low under normal

conditions, the battery can be placed for more than 1 month. If the

battery loses power in a short time, there may be a continuous discharge

of electrical appliances. All electrical appliances need to go through the

main negative switch, when not in use can disconnect the main negative

switch, to the greatest extent to eliminate electrical consumption; Check

whether the engine belt is slack, slack belt may lead to poor engine

charging, may also lead to power loss. Tighten or replace the belt.
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(2).Engine cannot be stopped

The engine shutdown is achieved by cutting off power on the T15

signal line; T15 is constant current during normal operation; The power

will stop when the power is cut off. If you can't stop the machine, check

whether the T15 wiring is disconnected.

(3).Generator monitor cannot be extinguished

The control instrument can be able to stop the motive. However, the

instrument cannot be put out without power when the terminal switch is

disconnected. This situation is generally a monitoring instrument plus

and minus the battery plus electrode, without the negative electrode total

switch; It is recommended that the negative electrode switch. The reason

of the occurrence is that the monitor is fully in the loop, and there are

other electric devices that apply the reverse voltage through the line,

which may cause the instrument to be able to go out, but by the

connection of the connection and the instrument.

(4).Generator does not produce electricity

The normal generator output voltage is about 14.5±0.25V, which is

slightly higher than the battery voltage. The normal working condition

of the generator: the speed of the generator gear train is greater than

1000rpm; There is excitation signal, excitation needs to be ON file
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power, work has been electricity; Generator B+ to form a complete loop

with the battery; If you think the generator is faulty, check that the above

three conditions are met.

6.Precautions for installing and connecting

cables

(1).Wiring positions of battery + and battery - on the

engine harness assembly

In order to avoid excessive voltage drop at the distal end during starting,

which eventually leads to starting failure. When the machine is not in

use for a long time, the negative main switch must be closed to avoid the

battery feeding (all negative circuits must be controlled negative main

switch).
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(2).Confirmation check of safety film

If the instrument shows that the communication is faulty, the starter

works normally and cannot be started, please check whether the ECU

safety plate is normal.

(3).Charger wiring

The excitation line of the generator is combined with B+, and the power

can be generated normally when the B+ terminal post and the charging

indicator light are connected.
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(4).Wiring the engine harness to the instrument

a.T15 ECU power-on switch and T50 ECU start switch are connected.

b.Driving area wiring harness connection

Yellow indicates that it must be connected to the instrument switch, and

other connections should be made according to the actual situation.
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c.. Attached interface 1 is connected to the instrument CAN.
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(5).Glow plug check and confirm

The above picture shows the preheating harness. This

connector is connected to the preheating interface on the

vehicle harness.

Note: The working time of the preheating plug is controlled by

the engine ECU. First, confirm whether the plug of the

preheating plug is connected correctly during the wiring

process. Second: whether the preheating relay works.

———————————
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