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Overview of Power Supply System
The power supply system mainly includes the battery pack, integrated alternator, main power control switch, and ignition switch,
among other electrical devices. The sources of electrical energy for the vehicle's electrical system mainly come from the following
two aspects:
(D The vehicle engine drives the alternator through a belt, converting mechanical energy into electrical energy, which is then used to
charge the battery and stored in chemical form.
(2 The stored chemical energy in the battery is converted into electrical energy to supply power to the starter motor and other
vehicle electrical devices.
Battery:
The batteries commonly used in SHACMAN Trucks have capacities of 135, 165, and 180AH. The rating of 180AH indicates how
many hours a 1A circuit can discharge from the battery when it is fully charged. For example, if it can discharge for 20 hours, its
capacity is 20AH, and if it can discharge for 180 hours, its capacity is 180AH.
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Function of the Battery:During normal engine operation, the electrical energy required by electrical devices is mainly provided by the alternator. In other situations, it is supplied by
the battery. The main functions of the battery are as follows:
(1) Providing power to the starter system and instruments when starting the engine.2) Supplying electrical energy to electrical devices from the battery when the alternator voltage is
lower than the battery voltage.3) Storing excess electrical energy as chemical energy when the alternator is operating normally. 4) Assisting the alternator in supplying power to
electrical devices when it is overloaded.
Among these functions, starting the engine is the primary function of the battery.
Maintenance and Use of the Battery:
To keep the battery in good technical condition, it should be regularly inspected and maintained according to maintenance procedures, and proper usage can effectively reduce faults
and extend its lifespan.
Cleaning and Inspection of the Battery:

(1) Remove the dust cover from the battery box bracket and check the battery's fixation. The fixing frame should be free from looseness.
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(2) The battery cover and sealing should be free from cracks, damage, and the terminals and clamps should not be burnt. The shell should not leak. Otherwise, the battery
should be removed from the vehicle for repair or replacement. (3) Check if the wire clamps are loose, and tighten them if necessary. (4) Block the vent holes on the liquid
filling cap, tighten the liquid filling cap, brush off the dust and dirt on the external surface of the battery with warm water, then wipe the upper part of the battery, terminals
and clamps with water or alkaline water. If necessary, remove the clamps and clean the oxide on the terminals and clamps with gauze. (5) Dry the external surface of the
battery, clear the vent holes on the liquid filling cap, tighten the liquid filling cap, and apply a thin layer of industrial Vaseline or lubricating grease between the terminals
and clamps.

2.Check the electrolyte level (1) Use a glass measuring tube with an inner diameter of 4-6mm and a length of about 150mm. Insert it vertically into the filling hole until it

reaches the upper edge of the plate. Then press the upper end of the tube with your thumb, remove the glass tube, and measure the height of the electrolyte column in the

Adding tap water, river water, or dilute sulfuric acid is strictly prohibited.
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When starting the vehicle, measure the terminal voltage of the battery or judge the degree of discharge based on the starting phenomenon.
Under normal engine resistance conditions, while starting the engine (when the starter is in good technical condition), measure the terminal voltage of the battery. For
24V vehicles, if the terminal voltage is higher than 18V, it indicates that the battery is sufficiently charged. If the starter can drive the engine to rotate rapidly
continuously for several times, it indicates that the battery is sufficiently charged; if the engine rotates weakly or cannot rotate, it indicates that the battery is discharged
too much or faulty. When using the starter with lights on at night, if the starter rotates powerfully and the lights dim slightly, it indicates that the battery is sufficiently
charged,; if the starter rotates weakly and the lights are dim, it indicates that the battery is discharged too much; if the starter cannot drive the engine, the lights are dim,
turn red, or even go out, it indicates that the battery is discharged too much and severely sulfated.
Proper usage
(1) When installing the battery, the negative pole must be connected to the grounding.
(2) When it is difficult to remove the clamp of the terminal and it is difficult to dismantle, you can wash off the oxide with boiling water. After an appropriate time, it
will be easier to remove. Or use a puller to pull down the clamp of the terminal. It is strictly forbidden to hit or smash hard, as this may cause the active material to fall
off. When installing, it is also strictly forbidden to hit or smash hard to install the terminal clamp.
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3. Prevent overcharging and excessive charging current, and prevent excessive discharge, especially during the first start in winter. starting time should be much less
than 15 seconds, and the interval between starts should be much longer than 60 seconds. In cold regions, vehicle starting often involves measures such as cranking the
crankshaft, adding hot water at appropriate temperatures, preheating the engine, and using insulation devices to reduce the battery's load.
4. It is strictly forbidden to disconnect the battery cables while the engine is running.
5. Itis strictly forbidden to test the battery's charge by sparking.
Battery positive cable connection: Connect one end of the power cable to the positive terminal of the battery and the other end to the input terminal of the main power
switch. Then connect one end of the positive cable (from the main switch to the starter) to the output terminal of the main power switch and the other end to the 30
terminal of the starter. Use a 70-square-millimeter cable for the WP10 engine and a 95-square-millimeter cable for the WP12 engine. Connect the battery connection
cable (81.25417.6708) between the two batteries.
Battery negative cable connection: The negative cable from the starter harness goes directly from the negative terminal of the bag;ﬁry{ot e ﬁu:rﬁm@nt mﬁhe

transmission.
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Connecting the negative battery cable for Cummins models: Connect one end of the negative battery to starter negative cable to the
negative terminal of the battery and the other end to the starter's terminal 31. Attach the grounding wire from this connection to the

grounding point on the left side frame. Connect one end of the starter grounding wire to the starter's terminal 31, and the other end to

the grounding point on the engine flywheel housing.
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Note: If the battery terminal has a dedicated lug for external wires, connect the wires to the lug (see left image). If the

terminal does not have a lug, connect the wires to the terminal tightening bolt (see right image).
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Starter Wiring Harness:

The starter wiring harness is used to provide the main power supply for the starter motor. Since the starter motor has a very high power requirement (5-8KW), the
cables connected to the starter are the largest in diameter in the vehicle’s electrical system. For the WP10 engine, a 70 square millimeter cable is used, while the

WP12 engine uses a 95 square millimeter cable. The main power supply for the starter is also the primary power path for the entire vehicle’s electrical circuit. The

layout of the starter wiring harness is shown in the diagram.
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(For standard vehicle models) The positive cable of the starter wiring harness first runs from

the positive terminal of the battery to the input terminal of the main power switch, then from

0B ERBRFE

FENE4.5 27 Nom o o ST the output terminal of the main power switch to the 30 terminal post of the starter.

(For standard vehicle models) The negative cable of the starter wiring harness runs directly
from the negative terminal of the battery to the ground point on the transmission.

FLAHLER T s (WP12 R AL




(g m=m WK T RSV RERMER ~(shoms

TIE XIN FU WU

BIPERBEL R B G}
O T EAHIITE M BANI0EEH, IR SR M08 K, HERI NGB, Pk
SREEARNS (AL, BFHMAES) BUK, BT AR BRI & DI A v S IR AR e 0 B 0, fEiX L
i He BH A 25K 424, BN. m—27. 5N. m.

FRE: IR RS SRR KRR, T ECRIEUETT O sl S HL i .

Wiring precautions for the starter harness:
*Regarding the tightening torque of the terminal posts: The terminal posts on the starter (30 terminal post) and the
main power switch are both M10 bolts with insulating material bases, which have relatively lower mechanical

strength compared to the chassis, battery box, etc. Therefore, the tightening torque of the terminal nuts should not

follow the conventional standard parts tightening torque. The specified torque requirement here is 24.5 N m to 27.5
N m.
*Note: Excessive tightening torque can cause damage to the base housing of the terminal posts, leading to main

power switch failure or starter failure.
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@® Regarding the Battery Terminal Wiring: Battery terminals are marked with polarity symbols “+ and “-” (as shown in Figure 1-113). The sizes of the terminals are
different: the “+” terminal post hole is larger, and the “-” terminal post hole is smaller. With the correct installation method, it is impossible to fit the “-” terminal post
onto the positive terminal of the battery. Additionally, the hole on the terminal post has a conical shape, with the diameter decreasing from top to bottom. Besides
observing the change in diameter, the top and bottom can also be determined by the markings; the side of the terminal with the “+” or “-” symbol should face up.
Applying Vaseline to Battery Terminals: It is essential to apply a thin layer of Vaseline to the battery terminals. The primary function of this is to prevent rust. Rust on

the terminals can increase circuit resistance, affecting the performance of electrical equipment. Additionally, rusted terminals can make it difficult to remove the

battery terminals during maintenance.
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4. Starter Wiring Methods and Requirements

Weichai EGR Engine Starter Terminals: Weichai EGR engine starters are grounded through the casing, so they have only one main power terminal, which is the
30 terminal. There are two methods for starter control:Starter Signal End Control: the first is that connect the starter signal wire (black-red-yellow) to the 50

terminal on the starter to control the starter.

Pt 8. - 24
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Weichai Euro 11l and IV Engine Starter Terminals: Another method is that the starter signal for Weichai Euro 11l and IV engines is

controlled at both ends. The starter contains a built-in starter relay with two control terminals, which are connected to the starter control

circuit through a connector, as shown in the diagram. This method is mainly used for Euro 111 and IV models.

SR AP AL 7 2 IR Tightening torque requirements for Weichai engine starter motor terminal:
S0UEIELE FERELRIERE (M10) 75 A% ly24+4N. m 1 he tightening torque for the nut of terminal 30 (M10) should be 24+4 N m.
N (The comprehensive range is: 24.5 N m—27.5 N )

(4o _

(ERGHIERE: 24. 5. m—2T. 5. m) The tightening torque for terminal 50 (M6) should be 2.4 N m +3.0 N m.

503 (M6) ¥7' 5 S1% 2. 4 Nom +3. ON. m
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Cummins starter motor terminal:

The Cummins starter motor, as shown in the diagram, has an electromagnetic switch at the top and the starter motor below it. At the electromagnetic switch, there is a
terminal labeled 30 for connecting to the main power supply, and next to it, there is a smaller terminal labeled 50 for connecting to the start signal. To reduce the
starting current, a starter relay is generally added near the starter motor. Therefore, our starter control line is connected to the control terminal 50 of the starter relay,
with wire colors being black, red, and yellow. PERZEN HLILIG B3 A A P L3 1, ELBERE B i i, T AMILSR IR 5] MR, —IRm
ERBENPRIE S, 7 —RIERIHL IR ml, IRIEZE AR 2 52X

At the rear end cover of the starter motor, there is a grounding terminal labeled as 31, directly connected to the
negative terminal of the battery. Additionally, from this terminal, two wires are led out, one thin wire connected
to the chassis left longitudinal beam grounding point, and the other connected to the engine flywheel housing

grounding point, ensuring grounding for other circuits of the vehicle.
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Tightening torque for the starter motor terminals 30 and 31 (M10) is 24.5—27.5 N.m.

Note: The mounting base of terminals 30 and 31 of the starter motor is made of rubber wood material. Excessive force applied can lead to the base of the

terminals breaking, causing circuit interruption or engaging starting faults. Therefore, torque control must be exercised during the fastening of connections
] e i

at these points. o) . . W ey =
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Cummins Starter Motor Wiring: The wiring of the starter motor for Cummins engines is as shown in the diagram.

Connection of the positive cable: Connect one end of the power supply cable to the positive terminal of the battery, and the other end to the input terminal of the
power supply switch. Then, connect one end of the positive cable (from the switch to the starter motor) to the output terminal of the power supply switch, and the
other end to terminal 30 of the starter motor.

Connect the battery connection cable (81.25417.6708) between the two batteries.

Connection of the negative cable: Connect one end of the negative cable from the battery negative terminal to the starter motor negative terminal. Connect the other
end to terminal 31 of the starter motor and securely fasten its accompanying grounding wire to the left longitudinal beam grounding point. Connect one end of the

starter motor grounding wire (DZ9100776919) to terminal 31 of the starter motor, and the other end to the engine flywheel casing grounding point.
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Generator:

W—R s R BORIES (IR >w

D+—FRIETFATES (EH
B+— & il (EEEBIF)

The generator wiring is as follows:

The B+ terminal is connected to a thick red wire, mainly providing power to the entire vehicle circuit and charging the battery.

The D+ terminal is connected to a blue wire, which connects to the charging indicator light (). When the generator is not generating electricity, the voltage at this
terminal is 0, and the charging indicator light is illuminated (the other end of the charging indicator light connects to the ignition power). When the generator starts
generating electricity, this terminal has a high voltage, and the charging indicator light goes out.

The W terminal is connected to a blue-purple-black wire, providing a speed pulse signal output to the engine speedometer.

The E terminal is connected to a brown wire, serving as the ground wire.

Note that the "E" terminal of the generator is limited to use in Cummins models.

dll
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From the diagram below, it can be seen that the generator G102 has terminals labeled "B+," "D+," and "W" in addition to the power supply terminal. Obviously,
"D+" is the output line of the generator, which is connected to the charging indicator light H100 via the "16000" wire, the signal lamp assembly A185 via the
"16000" wire, and the fuse F108, and then connected to the output of the load relay K171 through the "15001" wire inside A100. When the key switch is turned to
the "1" position, the coil of the load relay K171 is energized, and its contacts are closed, providing power to the "15001" wire inside the A100 electrical device
board. Before the engine starts, this power line is grounded through the charging indicator light H100 and the generator G102 (when the generator is not rotating),
causing the charging indicator light to illuminate.
Once the engine starts rotating, the generator generates electricity, causing both sides of the charging indicator light H100 to have the same potential, and the
indicator light goes out. When the voltage of the generator is higher than the battery voltage, the generator charges the battery through the "D+" terminal and the

fuse F108. If the generator malfunctions and fails to charge at all, the charging indicator light will illuminate to indicate a warning.
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The "W" terminal of the generator is actually the neutral tapping point of the generator. Its pulse signal is inputted through the "59101" wire with a diameter of 1.5
square millimeters into the engine exhaust brake speed relay K103, the engine speedometer P101 (pin 2), and the odometer P100 (pin C/3), providing the engine

speed signal for the relay K103, odometer P100, and speedometer P101.

Please note that the "W terminal of the generator is limited to EGR models.

W—XRZhHEFEEPKIPIES (EEBD
D+—FEBIETRATIES (O
B+— % Bi; (FEEEZFAEIFED

WP10%& sl & BB Al $ 2k im




BRI=EE 1~ mRMA T BRBW% RERMAKRR ~(pums

o & B R O® 3%

TR ZE I #h 7e i ] s WP = ZE R ) R s LG AE 5 H B R BIHLECU,  fi DU AL B Wi AN 22K
%Aﬁﬁm(ﬁwﬁ)ﬁﬁﬁﬁﬁ,%u&ﬁﬁﬁﬁﬁﬁﬁﬁoWHE@M%%E%ﬂ%ﬁﬂﬁ%ﬂ%%%ﬁﬁﬁ@%,
2 CRRIRED » Hopum FRME]—Md s, B 5 AR .

Supplementary Note on Generator Wiring: For WP Euro 11l vehicles, the engine speed signal is obtained from the engine ECU, so the W terminal of the

BB, FEHL

generator is not connected.
For some generators (like those from Cummins), which rely on the casing for grounding, there is no E terminal or the E terminal is left unconnected.

The generator used in WP12 engines has a slightly different wiring configuration from conventional generators. It has two B+ terminals, which are connected to

the thick red wire (power line). The remaining terminals are integrated into a socket, which is connected to the wiring harness via a connector.
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Connection Path of \ehicle Power Supply:
When the main power switch S4 is closed, the starter motor's *30" terminal connection post is energized, thereby energizing all circuits connected to the "30

terminal connection post.
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First, a 6 square millimeter red (A) wire is connected from the starter motor's 30 terminal to the generator's B+ terminal connection post. Then, another 6
square millimeter red (A) wire is connected from the generator's B+ terminal connection post to the F slot of the 35-pin connector X238 at the front end of the

cabin. Additionally, a 6 square millimeter red (A) wire is connected from the starter motor's 30 terminal to the A slot of the 35-pin connector X238 at the front
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end of the cabin.
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The front end of the engine chassis harness terminates in a 35-pin connector X238, which interfaces with the cabin-chassis interface at the front end of the cabin

When connecting the connector, ensure alignment with the positioning marks on both the plug and the socket
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A 6-square millimeter white wire, labeled as 30010, from pin "A" of the 35-pin connector X238, directly connects the vehicle's power supply to terminal "91" of

the electrical device panel A100. Another 6-square millimeter white wire, also labeled as 30010, from pin "F" of the connector X238, directly connects the

vehicle's power supply to terminal "90" of the electrical device panel A100, thereby enabling the cabin power line. All electrical components connected to the
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"30010" power line receive power.
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For example, the key switch Q101, parking light relay K116, fog light and switch lighting relay K115, fuel filter heating fuse F156, electronic air
suspension control fuse F164, main vehicle ABS fuse F160, and main vehicle ABS solenoid valve fuse F161.

From the diagram below, it can be observed that in fact, terminals "90" and "91" of the electrical device panel A100 are directly connected by a

connecting piece. This ensures the reliability of the vehicle (cabin) power supply, which is connected by two "30010-1" and "30010-2" power lines.
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From the above description, we can draw a conclusion: When the power switch S4 is closed and powered, the starter motor, key
switch, parking lights, fog lights, cabin lighting, door-controlled cabin lighting, fuel filter heater (optional), electronic air
suspension system, ABS anti-lock braking system, flame preheating device, and headlight dimmer switch can all be put into

operation. In other words, these electrical devices mentioned above can operate directly without turning on the key switch.
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