ESG2002 &5
B 3 R 8
i€ H B B P

o
% LEFEINTIBZEERA ]



H =%

1

2

3 . 1
R B o ee e ettt e 2
R - 2
RPN R 7% 4
BR3P 8
B G I e 9
I o 9
32 MM ARGHERE . ..o 9
3.3 A R AR . e e 10
3.4 A B IR . 10
3.5 BT B IITIEE . . e 11
SR 11/ 17 NS 11
BT HEBIEI . oo 11
L S N 12
4.1 B BRI . . e e 12
4.2 WA T B B SR T o e 13

A HBE T e e 13



ESG2002 SERIES

I E# Principle

1 BFERSE LIFRIE
BN A 25 K A SRR 42 IR B2 T AR R N I AT (RORs S 42 e B rl 1 Ikl
FCPERETTSE . ThREFT A, e did J7 (DL PR RE DL 57 45 A 0l T L& R A 4% (1 g
PEdhe TEBRB T Z N T R SRS R G R AL R g, O AT
MR ERES

LI s AR BOE . M B B8 IS . AT TR Y REOROE
PRl PR SEUA sA, HUAL BE 2 A B TR e — A I R e (&l 1. 1 i

1

b

o

7N :
W RS AR B
. \ \
B W iz # U Bl o = AT T
+
M E T ) - S By B RN ) -
BB B )

B L1 s R R R A

HL 1 AT g5 1) P I 7 S BEAS 6 A Bl LIGR [1) 7 28 A 7 A BRSNS A [ i 52, ) A28
A BRI 3 o 33 T 0y T A T B s BRUE Tk DA R A T o7 85 M AL AN TR A 3l
PUR RS R« RS R ARIRSE IN 1) R 755K



ESG2002 SERIES

#FEEHBE  Speed Control Unit

2 BIERAFREIAR

2. 1 ¥eliEmas

2.1.1 EAdBSEH

HJEHLE:  DC12V (JuFl 9V~16V)
BT AE: < 0. 1A (AVEFEHATED
A% < £0.25 %

FaS A 0~5 % 7T

RIS —40°C~ +85C

N B N 8§ ~H H

BRI < 95%
2.1.2 C2002 B&EFEHIBIME K 23 R~F

A A 2 e AE 12 T B AE A B I e A H e b, 2 eI S S R
P, Uk ST B M T 22k, G SR AR KR ORI M 7 N 28 T 2 T e . e
FETHEE 2.1 BioR.

e o e e

|
7 =
;'::Er;g :;: ii;r 'é‘{.—”&'?&iml C2002 srﬁg! C?NT?O%R i
i et s ang ke o oo o Iu:Iloll ‘IDLP
&?%r ?%? s"ﬂw&. b 1
_ W—* i l I 4
el @) @)
B il &
- Lo LI o
)
1512t
151

B 2.1 C2002 ¥eidiysihlaesMg ks 1K



ESG2002 SERIES

#FEEHBE  Speed Control Unit

2.1.3 C2002 #iEFEHss LR
P a2k iE S R 2. 2 il ge sk | .

14 WEIEIE 10V
13 — B EfER A BRI ESASED)
1:1 ff‘.‘.
- ]
11 —
10 ll\“l,) o o— 1 HISETE
(\ EAR=goREd it
9 f-f “\ EREfES G
8 | ] L
L

] W
6 oo miEFR
5 — o |1

| DC 12V
4 Ve
‘ [ .) P BEERE

K‘.f U
2_ 7 \\ ) L

[) BT S
1 7

s

Kl 2.2 C2002 Hedifr s

U 20 FHEATAS, 5y 6 S S HECHUM, XM ZEORAI 1.3 mm2 BERIZ. 2
BACEORGATBUH, DLl s B, Wb dl e (WS 5~ 6 ) W HRde 15 A ORRG 22

3y 4 iy PREEH AL RS, AR IS L U] RS S, 2R BRGSO VAR B 1 4
Fs EAT IR AR, A WTRAE T RERE N R R 25

Ty 9 S AR MO AL S, AL AREEAE Y 5K, IS nTIA # 2400HZ;

10, 11 I FHASATE R IT O, WioTRAS R 0, M4 5l i fil s LA
A LA G DR A R BOEAE 0-5% [l A 5



ESG2002 SERIES

Ty 12 i /ARHIT G, PAIA YR, Wi R e

13 S AU PR B, ) ELE R N [RD Pl as A 8 BC 4 56 B 3 2R A 3 47
W IIRE, NI A

14 35 F4MIE 10V/20mA HIR,  (EAEAE ] A A A e it o S 18 HRE 5 A P T 25 o

B HATH  Electromagnetic Actuator

2.2 HHAPATER

LA T 282 R R G BT LI, ESG2002 ZR 471 4 B pHBAF I U5 2, AT (KI4hAT 4%
A900C—W. AB00C—W, A1000C-W-d1. A2000C-W-d1, Z¥ 7 N ZFE, WA A AN [l i 75 skt
ATIERL o
2.2.1 A900C-W HLBHAT 2%
M AR : DC24V (M 21V~28V)
M CAEREJ): 0.9 Nom

M TAEATRE:  22.5 mm

N
65

157
100

] 2.3 A900C-W FLRENAT AR AN S 223 R~



ESG2002 SERIES

2.2.2 A800C-W HBRIAT IR

M HYEH A DC24V (S 21V~28V)
M TAEfEJ):  0.8N.m

M TAEATHE: 17mm

3671

27y

B HATH  Electromagnetic Actuator

17

3671

4137

3411

2065

1303

] 2.4 ABOOC-W FELREHNAT AR AN S 223 R




ESG2002 SERIES

B HATH  Electromagnetic Actuator

2.2.3 A1000C-W-d1 HafggTae
M HJEH A DC24V. DC12V w3k (T £y )
| Iﬁ:ﬁ% : 1 N.m

M TAE TR 18 mm

= G

i

o] 5
NElE
— A 1 g3
ARkt
O 5 )
= ol ¢
A :e iﬁ:.,“ tﬁ?_ﬁif"f

K 2.5 A1000C-W-d1 FEREZIAT BEAME K 2 R~F I




ESG2002 SERIES
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Principle

VQ‘"{" 1 The Principle Of The Electronic Governor System

5

Electronic governor, with its simple structure, high reliability, convenient operation, easy function extension

and high cost performance, applies to all kinds of diesel generating sets, vehicles and marine diesel engines.

Its normal type is all-electronic single pulse speed and close loop position structure, provided with functions
of non-corresponding or corresponding control, speed and rated speed during running maximum fuel supply
control, emergency stop and etc.

It is also capable of adding other control functions according to the customer’s particular requirements.

parameter protect or
adjusting setting restrict
. ‘ ]
speed setting calculation = drive out =  actuator
. |
speed pick up == real speed drive of the | __ fuel
peed pick up = P R generator | ue
load

Figure 1.1 Electronic governor system

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 1
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Speed Control Unit

H\’/\_E:; 2 The Structure Of The Electronic Governor System

2.1 Speed Control Unit

2.1.1 The basic electronic characteristics

» SUPPLY VOLTAGE : DCI12V (Scope 9V~16V)
» SUPPLLY CONSUMPTION : <0.1A (static state)

» SPEED FLUCTUATION RATIO : <=+0.25%

» STEADY STATE SPEED DROORP : 0~5% Adjustable

» AMBIENT TEMP. : -40°C ~ +85°C

» RELATIVE HUMIDITY : <95%

2.1.2  The outline and installing size of the C2002 speed control unit

The speed control unit is installed on the control box or fixed other peripheral equipment in the engine. It
should be installed in the place of air drying and temperature suitable. If it be installed in the place of more water
and humidity, the speed control unit should be mounted vertically. Its outline and installing size refers to figure
2.1.

|
[
' C2002 EFEECE - g
bl
B LE 0

L]

Figure 2.1 : The outline and installing size of the C2002 speed control unit

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 2
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Speed Control Unit

2.1.3  Connection diagram of the C2002 speed control unit

2. 1. 3.1 C2002 speed control unit’s connection diagram for normal generator set refers to figure 2.2.

]_1 bssistant power 10V
13 { } Votage adjust speed i1nput
= connect with distribute load set or adjust
19 A speed insynchronization set out side

o

[

|
11 [

| Of"/ Close for Droop
10 il

| Close for Idle

L £ i Eemote patentiametero
]

l{ \| T (5K)
8
- ||
/ ‘\If
6 : 2 AN e Power switch
- 0
i, NS Y

| DC 1Y
4 I
[ ] Speed pick up
p |'/|\'| £
L Electronic
[ ] actuator

1 7

Figure 2.2 Connection diagram of the C2002 speed control unit for normal generator set

€ The Electromagnetic Actuator connects to Terminals 1 and 2 and battery connects to Terminals 5 and 6.
Terminals 1, 2, 5, and 6 should be #16 AWG (1.3 mm sq) or larger. Long cables require an increased wire size
to minimize voltage drops. The battery positive (+) input, Terminal 6, should be fused for 15 amps as
illustrated.

€ Magnetic speed sensor connects to Terminal 3 and 4 MUST BE TWISTED AND/OR SHIELDED for their

entire length. The speed sensor cable shield should only be connected to Terminal 4. The shield should be

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 3
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insulated to insure no other part of the shield comes in connect with engine ground, otherwise stray speed
signals may be introduced into the speed control unit to stop the engine.

@ The remote potentiometer connects to Terminal 7 and 9. If it resistance is 5K €2, speed adjusting range is
2400HZ.

€ Speed droop connects to Terminal 10 and 11. When the Terminal 10 and 11 is off, speed droop is 0; When the
Terminal 10 and 11 is closed, speed droop range is 0-5%.

€ Rated and idle speed switch connects to Terminal 7 and 12. The switch close for idle, the switch off for rated
speed.

€ Terminal 13 receives input signal from load distribution device, automatic synchronizer device and other
governor system auxiliary device.

@ Terminal 14 output +10 volt regulated supply.

Electromagnetic Actuator

2.2 The Electromagnetic Actuator

The Electromagnetic Actuator is the executive element of the electronic governor. ESG2002 series speed
control unit that is single-loop control mode can matching all kinds of electromagnetic actuator, such as
A900C-W. A800C-W. A1000C-W-d1. A2000C-W-d1.

2.2.1 A900C-W electromagnetic actuator

»  WORKING VOLTAGE: DC24V (Scope 21V~28V)
»  WORKING TORQUE: 0.9 Nem
»  WORKING STROKE: 22.5 mm

Figure 2.3 The outline and installing size of the A900C-W electromagnetic actuator

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 4
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Electromagnetic Actuator

2.2.2 ABO0C-W electromagnetic actuator

»  WORKING VOLTAGE: DC24V (Scope 21V~28V)
»  WORKING TORQUE: 0.8 Nem
»  WORKING STROKE: 17mm

347

21y

34671

4137 361

2065 417

O munstm O
R .“ W““:“‘:"‘ F%mugﬂ

q S w0
el

1303

Figure 2.4 The outline and installing size of the AB00C-W electromagnetic actuator

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = b
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Electromagnetic Actuator
2.2.3 A1000C-W-d1 electromagnetic actuator
> WORKING VOLTAGE: DC24V., DC12V optional (order specify)
»  WORKING TORQUE: 1 Nem
»  WORKING STROKE: 18 mm

jl ]

ki i 1

Figure 2.5 The outline and installing size of the A1000C-W-d1 electromagnetic actuator

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 6
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Electromagnetic Actuator

2.2.4 A2000C-W-d1 electromagnetic actuator

»  WORKING VOLTAGE: DC24V

»  WORKING TORQUE: 2 Nem
»  WORKING STROKE: 18 mm
1063
166.5

it o B iy o e ek

H Tenlig o v ) B
sl by o By poion of o ol

ke el ochnalor kabeem Bnbal

178.1

2 I
| _

126

Figure 2.6 The outline and installing size of the A2000C-W-dlelectromagnetic actuator

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 7
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Speed sensor

2.3 Speed Pick-up

The Speed Pick-up of the Electromagnetic Governor is Speed Pick-up of magnetoelectricity, inner structure
of which are made of sensor, loop, alnico and plug. Its structure refers to figure 2.4. The gap between the magnetic
speed sensor and the ring gear teeth should not be any smaller than 0.02 in. (0.45 mm). Usually, backing out the

speed sensor 3/4 turn after touching the ring gear tooth will achieve a satisfactory air gap.

2.3.1 The structure of the speed pick-up

Sensor Loop Alnico Plug

[\, Nt |
W H

Figure 2.7 The structure picture of the speed pick-up

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 8
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Installing and Debugging

Cwitt 3 Installing and Debugging

3.1 Installing Of The Electronic Governor

The C2002 speed control unit is rugged enough to be placed in a control cabinet or engine mounted enclosure
with other dedicated control equipment. If water, mist, or condensation may be in contact with the controller, it
should be mounted vertically. This will allow the fluid to drain away from the speed control unit.
Warning !

An overspeed shutdown device, independent of the governor system, should be provided to prevent loss of
engine control which may cause personal injury or equipment damage. Do not rely exclusively on the governor
system of electric actuator to prevent overspeed. A secondary shut off device, such as a fuel solenoid, should be

used.

3.2 Connection Diagram Of The ESG2002 Series Electronic Governor System

y

Accessory power supply (F10V)

D

Accessory Input

Commponent Hame
Spoed coatrel wit
Blectromagnetic detuator
Actuator cable

0ff--Tdle

@

Sensor cable
OfE--Droop Magostic plek-up
o Exttory
Fuse

Switch of the power
Trimsing potentiometer
Droop switch
Tdlefspeed switch

— |
2= [ | oo [ o | [ e [ | | |

High pressure oil pump

T
) © ®

Figure 3.1 Connection diagram of the ESG2002 series electronic governor system

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 9
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Installing and Debugging

3.3 Adjustments before Starting Engine

Check to insure the GAIN and STABILITY adjustments, normally this value is set mid position by factory.

Leave factory conditions of Red State Switch is W , namely RSW-1, RSW-3 = OFF, RSW-2 = ON.
Rated and idle speed of the speed control unit had been set by factory. Normally, this value is near from the
user’s engine working rotate speed value. In practice, after some adjustments, controller can achieve rated and idle

speed, and the stability would be very well.

3.4 Adjustment of the Controller after Starting

3.4.1 Crank the engine with D.C. power applied to the governor system. Start fuel quantity varies with
environmental temperature of engine start. Though adjusting start fuel quantity potentiometer; exhaust smoke
from the engine can be adjusted to the best state.

3.4.2 The governor system should control the engine at low idle speed. If the engine is unstable after starting, turn
the GAIN and STABILITY adjustments counterclockwise until the engine is stable.

3.4.3 The governed speed set point is increased by clockwise rotation of the SPEED adjustment control. Remote
speed adjustment can be obtained with an optional Speed Trim Control.

3.4.4 Once the engine is at the operating speed and at no load, the following governor performance adjustments
can be made.

3.4.4.1 Rotate the GAIN adjustment clockwise until instability develops. Gradually move the adjustment
counterclockwise until stability returns. Move the adjustment one division further counterclockwise to insure
stable performance.

3.4.4.2 Rotate the STABILITY adjustment clockwise until instability develops. Gradually move the adjustment
counterclockwise until stability returns. Move the adjustment one division further counterclockwise to insure
stable performance.

3.4.43 Gain and stability adjustments may require minor changes after engine load is applied. Normally,
adjustments made at no load achieve satisfactory performance. A strip chart recorder can be used to further
optimize the adjustments.

3.4.5 After the governor speed setting has been adjusted, place the optional external selector switch in the IDLE

position. The idle speed set point is increased by clockwise rotation of the IDLE adjustment control. When the

SHANGHAI FORTRUST POWER ELECTRIC CO., LTD = 10
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Installing and Debugging

engine is at idle speed, the speed control unit applies droop to the governor system to insure stable operation.
3.4.6 Through the above adjustments engine still unable to stability, it needs to be adjusted Red State Switch
now, figure 3.2 four cases (a: RSW-1. RSW-3 = ON. RSW-2 = OFF; b: RSW-1. RSW-2 = OFF., RSW-3 =ON;
c: RSW-1. RSW-2 = ON., RSW-3 = OFF; d: RSW-1. RSW-3 = OFF. RSW-2 = ON). After every adjusting Red
State Switch go on the 3.4.4.1 and 3.4.4.2 adjusting procedure again. If it is still unable to stability, should inspect

engine and fuel pump for service condition. And then, contact with manufacturer.

Figure 3.2 Red State Switch

3.5 Speed Droop Operation

3.5.1 Droop is typically used for the paralleling of engine driven generators.

3.5.2 Place the optional external selector switch in the DROOP position, that is connected Terminals 10 and 11.
Droop is increased by clockwise rotation of the DROOP adjustment control. When in droop operation, the engine
speed will decrease as engine load increases. The percentage of droop is based on current change from no load to
full load of the actuator.

3.5.3 After the droop level has been adjusted, the rated engine speed setting may need to be reset. Check the

engine speed and adjust the speed setting accordingly.

3.6 Accessory Input

3.6.1 When the Auxiliary Terminal 13 accepts input signals from load sharing units, auto synchronizers and other
governor system accessories are directly connected to this terminal. It is recommended that this connection form
accessories should be shielded as it is a sensitive input terminal.

3.6.2 When an accessory is connected to Terminal 13, the speed will decrease and the speed adjustment must be

reset.

3.7 Accessory Output

The +10 volt regulated supply, Terminal 14, can be utilized to provide power to FORTRUST governor
system accessories. Up to 20 ma of current can be drawn from this supply. Ground reference is Terminal 7.

Caution - a short circuit on this terminal can damage the speed control unit.

SHANGHAI FORTRUST POWER ELECTRIC CO. LTD = 11
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System Troubleshooting

‘ I 4 System Troubleshooting

4.1 Check-up the Fault

When any incorrect matter happens during installation testing or using, please clear the problem referring to
following diagrams.

Symptom Test Probable Fault

voltage between Terminals 5 and 6 Should be 12V
DC.

1. the setting of the speed pick up is not correct and

Battery

the space is too big.

Pick-u
Engine can not start P 2. Impedance between Terminals 3 and 4 Should be

830 to 970 ohms.

1. Actuator or linkage binding.

Actuator 2. impedance between Terminals 1 and 2 Should be
2+0.20hms.

If the voltage is less than 14V(9V) for a 24V(12V)
Actuator does not Battery system, replace the battery if it is weak or
energize fully undersized.

Actuator Actuator or linkage binding.

1. adjust the stability and the gain of the control unit
Speed Control according to 3.4.

Unit 2. voltage between Terminals 14 and 7 Should be
Unsteady engine speed 10+0.5V.

Check the actuator and the oil pump’s rack and
Actuator ) .
make sure their connect is not loose.

1. the number of engine gear is wrong and the rate
speed is high

Speed Control

Unit 2. the gain is set too low and sensitive degree is not
ni

enough, which bring about too high instant speed

3. Defective speed control unit.

Engine Overspeed 1. Actuator or linkage binding.

2. if zero position of the actuator is not according to
Actuator .
actuator of the oil pump, actuator cannot cut up the

oil to the oil pump after losing power

. If error speed sensor signal happens, please Check
Pick-up

wiring.
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4.2 Insufficient Magnetic Speed Sensor Signal

A strong magnetic speed sensor signal will eliminate the possibility of external pulses. The speed control unit
will govern well 0.5 volts RMS speed sensor signal. A speed sensor signal of 3 volts RMS or greater at governed
speed is recommended. Measurement of the signal is made at Terminals 3 and 4.

The amplitude of the speed sensor signal can be raised by reducing the gap between the speed sensor tip and
the engine ring gear. The gap should be smaller than 0.45mm .When the engine is stopped, back the speed sensor
out by 3/4 turn after touching the ring gear tooth to achieve a satisfactory air gap.

4.3 Electromagnetic Compatibility (EMC)

EMI SUSCEPTIBILITY -The electronic governor system can be adversely affected by large interfering
signals that are introduced through the cabling or through direct radiation into the control circuits.

All FORTRUST speed control units contain filters and shielding designed to protect the sensitive circuits
from moderate external interfering sources

Although it is difficult to predict levels of interference, applications that include magnetos, solid state
ignition systems, radio transmitters, voltage regulators or battery chargers should be considered possible
interfering sources.

If it is suspected that external fields are either radiated or conducted, they will affect the electronic governor
system operation; it is recommended to use shielded cable for all external connections. Make sure that only one
end of the shields including the speed sensor shield, is connected to a single point on the case of the speed control
unit. Mount the speed control unit on a grounded metal back plate or place it in a sealed metal box.

What is called radiation is when the interfering signal is radiated directly through space to the electronic
governor system. A metal shield or a solid metal container is usually effective to isolate the electronic governor
system from this type of interference source.

What is called conduction is when the interfering signal is conducted through the interconnecting wiring to

the electronic governor system. Shielded cables and filters are common preventive measures.
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