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Examples of materials recommended for use with AUS 40 are given below.

Examples of materials not recommended are given below.
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Circuit wire(unless otherwise marked) CBYJR/DC 750V 1mm
未标注的电路导线采用 CBYJR/DC 750V 1mm2
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Alarm
BAT 
Mode

BAT 
Charge

Control circuit wire(unless otherwise marked) CBYJR/DC 750V 1mm
未标注的控制电路导线采用 CBYJR/DC 750V 1mm2

2

UPS Main Supply Failure
UPS主电源故障

Red LED on：
UPS alarm due to one of the reasons
1、The battery Cannot be detected
2、No input power supply
3、The battery is soon empty
4、The battery has to be replaced
Recommend delay in AMS: 10sec

UPS电源T2控制器红灯亮，可能原因有：
1、蓄电池没有被检测到
2、没有电源提供
3、电池电量快放空了
4、电池需要替换
监测报警系统中报警延时：10S

UPS Controller

UPS Battery Discharging
NO function

（contact closed = battery mode）
UPS电源蓄电池放电状态，触点闭合

UPS Battery Protective device tripped
NC function

（contact Open = Alarm）
电池保护装置脱扣，触点断开
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2

2Circuit wire(unless otherwise marked) CBYJR/DC 750V 1.5mm
未标注的电路导线采用 CBYJR/DC 750V 1.5mm
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（contact Open = Alarm）
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序号 代号 型 号 规 格 数 量备  注名称 制造商技术参数

1 H1 指示灯 施耐德1AC/DC24V 绿色XB2BVB3LC GRN 绿色

H32 指示灯 施耐德1AC/DC24V 绿色XB2BVB3LC GRN 绿色

KA13 中间继电器 欧姆龙1配PTF08A-E插座及固定卡LY2NJ DC24V

KA34 中间继电器 欧姆龙1配PTF08A-E插座及固定卡LY2NJ DC24V

KT25 时间继电器（通电） 欧姆龙11-10sH3Y-2 DC24V

KT2-16 时间继电器插座及固定配件 欧姆龙1配 H3Y-2PYF08A

M17 通风过滤网组 上海卡固1配过滤网组件FU-9803C DC24/3.6w

M1-18 过滤网组件 上海卡固1外形尺寸：148.5x148.5FU-9803A

P19 直流电流表 上海怡泰仪表有限公司1F96-DCB（AMMETER）20A 0-20A

P210 直流电压表 上海怡泰仪表有限公司11.5级F96-DCB（VOLTMETER） 0-40VDC

QF111 小型断路器 西门子12P B10A5SY6210-2 B10A

QF212 小型断路器 西门子12P B10A5SY6210-2 B10A

QF313 小型断路器 西门子12P B10A5SY6210-2 B10A

QF10114 小型断路器 西门子12P B16A5SY6216-2 B16A

QF101-115 汇流条（微型断路器用） 西门子1Cu 80A、2P、1m 配端盖5ST3750 5ST3705

QF10216 小型断路器 西门子12P B16A5SY6216-2 B16A

QF10317 小型断路器 西门子12P B16A5SY6216-2 B16A

QF10418 小型断路器 西门子12P B16A5SY6216-2 B16A

QF10519 小型断路器 西门子12P B16A5SY6216-2 B16A

QF10620 小型断路器 西门子12P B16A5SY6216-2 B16A

QF10721 小型断路器 西门子12P B16A5SY6216-2 B16A

QS122 负荷开关 穆勒电气有限公司1P1-25/EA/SVB/HI11 25A

R123 分流器 上海怡泰仪表有限公司1配F96-DCB电流表0-100A/75mV 20A/75mV

T124 开关电源 菲尼克斯1QUINT-PS/1AC/24DC/20 20A AC-DC

T225 UPS-IQ不间断电源 菲尼克斯1QUINT-UPS/24DC/24DC/20 20A

T326 蓄电池 菲尼克斯1QUINT-BAT/24DC/12AH DC24V 12Ah

T10127 QUINT DC/DC变换器 菲尼克斯1QUINT-PS/24DC/24DC/10 10A

T10228 QUINT DC/DC变换器 菲尼克斯1QUINT-PS/24DC/24DC/10 10A

T10329 QUINT DC/DC变换器 菲尼克斯1QUINT-PS/24DC/24DC/10 10A

T10430 QUINT DC/DC变换器 菲尼克斯1QUINT-PS/24DC/24DC/10 10A
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序号 代号 型 号 规 格 数 量备  注名称 制造商技术参数

QUINT DC/DC变换器 菲尼克斯T105 1QUINT-PS/24DC/24DC/10 10A31

QUINT DC/DC变换器 菲尼克斯T106 1QUINT-PS/24DC/24DC/10 10A32

QUINT DC/DC变换器 菲尼克斯T107 1QUINT-PS/24DC/24DC/10 10A33

终端固定件 菲尼克斯X 12E/NS 35N34

SK型屏蔽端子支架 菲尼克斯X-1 2AB-SK TOP INSULATED35

汇流条（屏蔽用） 菲尼克斯X-2 1Cu 10x3x1000 铜制、镀锡、额定电流140ANLS-CU 3/10Sn 36

接线端子 菲尼克斯X0 2一进两出PT6-TWIN 6mm237

接地端子 菲尼克斯X0-1 1一进两出PT6-TWIN-PE 6mm238

接线端子 菲尼克斯X1 14一进两出PT 2.5-TWIN 2.5mm239

接线端子 菲尼克斯X2 7一进两出PT 2.5-TWIN 2.5mm240

接线端子 菲尼克斯X2909 0一进两出PT 2.5-TWIN 2.5mm241

X291042

X291143
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NO. MARK
DESCRIPTION AND
SPECIFICATION QTY.REMARKNAME MANUFACTURER

TECHNICAL 
PARAMETER

H11 INDICATING LAMP Schneider 1DC24V GRNXB4BVB3C GRN 绿色

H32 INDICATING LAMP Schneider 1DC24V GRNXB4BVB3C GRN 绿色

KA13 RELAY OMRON 1For Socket Of PTF08A-E and Fix LY2NJ DC24V

KA34 RELAY OMRON 1For Socket Of PTF08A-E and Fix LY2NJ DC24V

KT25 TIME RELAY OMRON 11-10sH3Y-2 DC24V

KT2-16 RELAY SOCKET OMRON 1FOR H3Y-2PYF08A

M17 Propeller Fan KaGu1For Inlet FilterFU-9803C DC24/3.6w

M1-18 Filter net KaGu1Boundary Dimension：148.5x148.5FU-9803A

P19 AMMETER DC SHANGHAI YITAI I&M Ltd1CL.1.5 For Current DividerF96-DCB（AMMETER）20A 0-20A

P210 VOLTMETER DC SHANGHAI YITAI I&M Ltd1CL.1.5F96-DCB（VOLTMETER） 0-40VDC

QF111 MINITYPE BREAKER SIEMEN12P B10A5SY6210-2 B10A

QF212 MINITYPE BREAKER SIEMEN12P B10A5SY6210-2 B10A

QF313 MINITYPE BREAKER SIEMEN12P B10A5SY6210-2 B10A

QF10114 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QF101-115 Bus-Bar（MINITYPE BREAKER） Schneider1Cu 80A、2P、1m For End Cap to 5ST37505ST3705

QF10216 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QF10317 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QF10418 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QF10519 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QF10620 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QF10721 MINITYPE BREAKER SIEMEN12P B16A5SY6216-2 B16A

QS122 Break Switch Moeller1P1-25/EA/SVB/HI11 25A

T123 Switch Power Supply PHOENIX CONTACT1AC-DCQUINT-PS/1AC/24DC/20 20A

T224 UPS-IQ（UPS Power Manage) PHOENIX CONTACT1QUINT-UPS/24DC/24DC/20 20A

T325 Battery PHOENIX CONTACT1QUINT-BAT/24DC/12AH DC24V 12Ah

T10126 QUINT DC/DC Converter PHOENIX CONTACT1QUINT-PS/24DC/24DC/10 10A

T10227 QUINT DC/DC Converter PHOENIX CONTACT1QUINT-PS/24DC/24DC/10 10A

T10328 QUINT DC/DC Converter PHOENIX CONTACT1QUINT-PS/24DC/24DC/10 10A

T10429 QUINT DC/DC Converter PHOENIX CONTACT1QUINT-PS/24DC/24DC/10 10A

T10530 QUINT DC/DC Converter PHOENIX CONTACT1QUINT-PS/24DC/24DC/10 10A
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TECHNICAL 
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QUINT DC/DC Converter PHOENIX CONTACTT106 1QUINT-PS/24DC/24DC/10 10A31

QUINT DC/DC Converter PHOENIX CONTACTT107 1QUINT-PS/24DC/24DC/10 10A32

End Eracket PHOENIX CONTACTX 12E/NS 35N33

SK TERMINAL STAND PHOENIX CONTACTX-1 2AB-SK TOP INSULATED34

Bus-Bar PHOENIX CONTACTX-2 1Cu 10x3x1000 NLS-CU 3/10Sn 35

TERMINAL PHOENIX CONTACTX0 2One Input and Two OutputPT6-TWIN 6mm236

Ground TERMINAL PHOENIX CONTACTX0-1 1One Input and Two OutputPT6-TWIN-PE 6mm237

TERMINAL PHOENIX CONTACTX1 14One Input and Two OutputPT 2.5-TWIN 2.5mm238

TERMINAL PHOENIX CONTACTX2 7One Input and Two OutputPT 2.5-TWIN 2.5mm239
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Wire Information电气柜内接线规则描述

   2. AC220V60HZ Power Distribution交流220伏电源回路，直接和空气开关或断路器连接的电线:

                  空气开关或断路器进线随三相线颜色，2.5mm²， （300/450V）;

          其余如下（包括变压器滤波器）：

          Lx:   RED 红                                      1.5mm²               (300/450V)

                  Nx:   BLUE蓝                                     1.5mm²               (300/450V)

                  PE: YELLOW&GREEN黄绿双色       1.5mm²               (300/450V)

   3. AC220V60HZ Control Loop交流220伏控制回路，介于空气开关或断路器之外的元器件之间的电线:

                  Control控制线:  BLACK 黑               1.5mm²               (300/450V)

                  PE: YELLOW&GREEN黄绿双色        1.5mm²              (300/450V)

   4. DC24V Power Distribution直流24伏电源回路，直接与功率电源输出连接的电线及空气开关前后的电线:

                   DC24+     White白                             0.5～1.5mm²     (300/450V)

                   DC0V       Black黑                             0.5～1.5mm²     (300/450V)

                   PE: YELLOW&GREEN黄绿双色       0.5～1.5mm²     (300/450V)

   5. DC24V Control Loop直流24伏控制回路，介于空气开关或断路器之外的元器件之间的电线:

                   Control控制线： BLUE蓝                  0.5mm²              (300/450V)

                   PE: YELLOW&GREEN黄绿双色       0.5mm²              (300/450V)

   6. DRIVER Connection驱动器接线:

                   Driver Control for Digital Signal驱动器数字量控制线：颜色按上述交直流控制回路规则   0.3～0.5mm²      (300/450V)

                   Driver Control for Analog Signal驱动器模块量信号线：（4~20mA）， 2*0.5mm² shield cable屏蔽电缆

                   PE: YELLOW&GREEN黄绿双色       0.5mm²              (300/450V)

                   驱动器动力回路接线：按上述3相动力回路电线规则，线径按电机回路接线规格；

   7. Transmitter Connection模拟量元器件接线(限于泵站或与电气柜集成于一体的框架上的元器件）:

                   2*0.5mm² shield cable屏蔽电缆

   9.AC440V60HZ Power Connection 柜内隔离开关出线端至每个马达保护开关进线端电线:

                   YELLOW黄           Ux     (450/750V)    >=2.5mm2

                   GREEN绿            Vx     (450/750V)    >=2.5mm2

                   RED红                        Wx    (450/750V)    >=2.5mm2

                   Y/G 6~10mm²黄绿         PE    (450/750V)    >=2.5mm2

   10.AC440V60HZ Motor Circuit Breaker Connection 马达保护开关出线端电线:

                   YELLOW黄           Ux     (450/750V)    >=2.5mm2

                   GREEN绿            Vx     (450/750V)    >=2.5mm2

                   RED红                        Wx    (450/750V)    >=2.5mm2

                   Y/G 4~10mm²黄绿         PE    (450/750V)    >=2.5mm2

   1.Power supply 总电源电缆:

            3*4mm2+2*2.5mm2（R,S,T,PE）(provide by customer客户提供总电源线) , 3P5LINE60HZ5.0KVA;

                   YELLOW黄           U     (450/750V)

                   GREEN绿            V     (450/750V)

                   RED红                        W    (450/750V)

                   BLUE蓝                     N     (450/7500V)

                   Y/G 4mm²黄绿          PE   (450/750V)

   8. Motor Connection 电机0.37KW电线：

                   YELLOW黄                       1.5～2.5mm²   U11 /U12    (450/750V)

                   GREEN绿                        1.5～2.5mm²   V11/V12    (450/750V)

                   RED红                                               1.5～2.5mm²     W11/W12  (450/750V)

                   Y/G                                                   1.5～2.5mm²     PE     (450/750V)
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300~306

-CPU1215C_X11
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-CPU1215C_X10

-PE

sensor power

本地/远程

Local/

Remote

本地停止

Local

Stop

Local

Eergency

Stop

泵2运行

反馈

Local

Reset

本地启动

Local

Start

泵1运行

反馈

Pump1

Run.

本地复位

Local

Reset

出口液体

压力开关

备用

Outlet

Liqu.PS

SPARE

入口气体

压力开关

A1PS1

Inlet

Air PS

A1PIS1

仪表气体

压力开关

备用

Instrument

Air PS

SPARE
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液位低
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Level
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Level
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-SB02

BK
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2NO/2NC
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Air blow
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System
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运行
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proportional
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M
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1
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Dosing system
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M
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-KM011
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-KA21
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-KM021

300 301

1. WH 白

2. BN 棕 GND，内部连接（4-20mA -)；

3. GN 绿 电源Power:- ；

4. Y  黄 电流信号4-20mA （+）；

5. GY 灰 电压信号V；

6. PK 粉 反馈电流信号Feedback:4-20mA (+)；

7. RD 红 DC24V+；

8. BU 蓝 GND，反馈电流信号Feedback 4-20mA-；

DMASS PS CONNECTION:

1: RD 红 DC24V+；

3: GN 绿 Switch；开关信号

PE:WH 白 PE;

R3VER.

PJ-C8A1347-201202

PJ-C8A1345-203

1. WH 白 Digital input D1;

2. BN 棕 电源Power+,DC24V ;

3. GN 绿 电流信号4-20mA （-）;

4. Y  黄 电流信号4-20mA （+）;

5. GY 灰 Digital input D2;

6. PK 粉 反馈电流信号Feedback:4-20mA (+);

7. BU 蓝 0V DC or GND;

8. RD 红 Digital output D3.

-LS_LL -LS_L -LS_H
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蓝
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白
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泵1后压力

PT AFTER PUMP1

1+ 2-

PT

-PE

342+

Z1-PT1

液体压力

LIQUID

PRESSURE

1+ 2-

PT

-PE

Z1-PT2

气体压力

AIR PRESSURE

4 5

1 2

7 8

10 11

+
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Power
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-
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9
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Out
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M
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M
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IFM PT/PS CONNECTION:

1. BN 棕 Power+；

2. WH 白 4-20mA；压力信号+

3. BU 蓝 Power-；

4. BK 黑 Switch；--NA

M

IFM FT CONNECTION:

1. BN 棕 Power+；

2. WH 白 4-20mA；--流量信号+
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4. BK 黑 Switch；--NA
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R1:  Enable Reducing Agent Injection               远程启动喷雾

R2:  spare

R3:  Remote Reset                                            远程复位

R4:  Run Dosing System Flush Sequence        远程启动间断吹扫

R5: Reducing Agent Injection Available            系统运行

R6:  Alarm                                                          报警

R7:  Dosing system ready                                  系统备妥
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R11: Dosing System Flush sequence Running 间断吹扫

R12: Spare                                                         备用



BYREQ.NO: DATEWASE.C.O.

CHANGES

E.C.O. #

F

O

R

D

E

CHECKED BY:

APPROVED BY:

DATE:

OFSHT.

PROJECT No

DRAWN BY:

S

C

A

B

C

D

E

F

1 2 3 4 5 6 7 8

A

B

C

D

E

F

1 2 3 4 5 6 7 8

8/24/2018

R1VER.

A2K18SH007

ECB LAYOUT

PD-C8A1347-203-EG11-019

DeNoX

PJ-C8A1347-203

0.37KW/PUMP

LAURA

STEPHEN

BILL

21
19

插座以安装在电气柜左侧面；

交换机安装在电气柜右侧面；

X22在安装背板没有足够位置时可以取消掉。

QW0

6
0

0

1200

VFD01

0.37KW

Q1-Q7

QF01/02

KM01/02

VFD02

0.37KW

ISOLATOR

KAxx

X05

X03

X04

X01 XR

X02

X06

S
D

R
-
2

4
0

-
2

4

T
C

1

电气安装背板布置图

4 5

1 2

10 11

12 13

电源

C
Z

3
0

4
7

4 5

1 2

10 11

12 13

电源

C
Z

3
0

4
7

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

1
7

4

7971100

U
U

V
V

W
W

N
N

P
E

P
E

U
1
1

U
1
1

V
1
1

V
1
1

W
1
1

W
1
1

P
E

P
E

U
1
2

U
1
2

V
1
2

V
1
2

W
1
2

W
1
2

P
E

P
E

1

2
4
V

2
4
V
;
2
4
V

1

2

2
4
V

2
4
V

2

3

2
4
V

2
4
V

3

4

2
4
V

2
4
V

4

5

2
4
V

2
4
V

5

6

2
4
V

2
4
V
;
2
4
V

6

7

2
4
V

2
4
V

7

8

2
4
V

2
4
V

8

9

2
4
V

2
4
V

9

10

2
4
V

2
4
V

10

11

2
4
U

2
4
U
;
2
4
U

11

12

2
4
U

2
4
U

12

13

2
4
U

13

14

2
4
U

2
4
U
;
2
4
U

14

15

2
4
U

15

16

M
M
;
M

16

17

M

17

18

M
M
;
M

18

19

M

19

20

M
M
;
M

20

21

M

21

22

M
M
;
M

22

23

M

23

24

M
M
;
M

24

25

M
M

25

26

M
M

26

27

M
M

27

28

M
M

28

29

M
M

29

30

M

30

1

L
0
5
F
T

L
0
5
F
T

1

2

N
0
5
F
T

N
0
5
F
T

2

3

2
4
V

2
4
V
;
2
4
V

3

4

2
4
V

2
4
V
;
2
4
V

4

5

2
4
V

2
4
V
;
2
4
V

5

6

2
4
V

2
4
V

6

7

2
4
V

2
4
V

7

8

D
I
1
.
0

D
I
1
.
0

8

9

D
I
1
.
1

D
I
1
.
1

9

10

D
I
1
.
2

D
I
1
.
2

10

11

D
I
1
.
3

11

12

D
I
1
.
4

12

13

3
1
1

3
1
1

13

14

M
M
;
M

14

15

3
1
2

3
1
2

15

16

M
M
;
M

16

17

3
2
7

3
2
7

17

18

3
2
8

3
2
8

18

19

3
5
2
+

3
5
2
+

19

20

3
5
2
-

3
5
2
-

20

21

3
5
3
+

3
5
3
+

21

22

3
5
3
-

3
5
3
-

22

23

3
5
4
+

3
5
4
+

23

24

3
5
4
-

3
5
4
-

24

25

2
4
U

2
4
U

25

26

M
M
;
M

26

1

A
I
0
0
+

1

2

A
I
0
0
-

2

3

A
I
0
1
+

3

4

A
I
0
1
-

4

5

A
I
0
2
+

5

6

A
I
0
2
-

6

7

A
I
0
3
+

7

8

A
I
0
3
-

8

9

3
4
2
+

3
4
2
+

9

10

3
4
2
-

3
4
2
-

10

11

3
4
5
+

3
4
5
+

11

12

3
4
5
-

3
4
5
-

12

13

3
1
8

3
1
8

13

14

M
M
;
M

14

15

3
1
7

3
1
7

15

16

M
M
;
M

16

17

17

18

18

19

19

20

20

1

2
4
V

2
4
V

1

2

D
I
0
.
5

2

3

K
A
0
5
+

K
A
0
5
+

3

4

K
A
0
5
-

4

5

K
A
1
3
+

5

6

K
A
1
3
-

6

7

K
A
1
4
+

7

8

K
A
1
4
-

8

9

9

10

10

11

D
Q
2
.
4

11

12

D
Q
2
.
5

12

13

D
Q
2
.
6

13

14

D
Q
2
.
7

14

15

M
M

15

16

M
M

16

17

M
M

17

18

M
M

18

31

A
O
0
5
+

31

32

A
O
0
5
-
(
A
O
0
6
-
)

32

33

A
O
0
6
+

33

34

A
O
0
5
-
(
A
O
0
6
-
)

A
O
0
5
-
(
A
O
0
6
-
)

34

1

2
4
V

2
4
V

1

2

D
I
0
.
0

D
I
0
.
0

2

3

D
I
0
.
4

D
I
0
.
4

3

1

3
0
2

3
0
2

1

2

D
I
0
.
1

D
I
0
.
1
;
D
I
0
.
1

2

3

3
0
2

3
0
2
;
3
0
2

3

4

D
I
0
.
2

D
I
0
.
2
;
D
I
0
.
2

4

5

3
0
2

3
0
2
;
3
0
2

5

6

D
I
0
.
3

D
I
0
.
3
;
D
I
0
.
3

6

7

2
4
V

2
4
V
;
2
4
V

7

8

D
I
1
.
5

D
I
1
.
5

8

9

1
1
2
4

1
1
2
4

9

10

1
1
2
5

1
1
2
5

10

11

1
1
2
6

1
1
2
6

11

12

1
1
2
7

1
1
2
7

12

13

1
1
2
8

1
1
2
8

13

14

1
1
2
9

1
1
2
9

14

15

1
1
3
0

1
1
3
0

15

16

1
1
3
1

1
1
3
1

16

17

1
1
3
2

1
1
3
2

17

18

1
1
3
3

1
1
3
3

18

19

1
1
3
4

1
1
3
4

19

20

1
1
3
5

1
1
3
5

20

21

1
1
3
6

1
1
3
6

21

22

1
1
3
7

1
1
3
7

22

23

1
1
3
8

1
1
3
8

23

24

1
1
3
9

1
1
3
9

24

25

1
1
4
0

1
1
4
0

25

26

1
1
4
1

1
1
4
1

26

27

1
1
4
2

27

28

1
1
4
3

28

29

1
1
4
4

29

30

1
1
4
5

30

31

1
1
4
6

31

32

1
1
4
7

32

33

1
1
0
2

33

34

1
1
0
3

34

35

1
1
0
4

35

36

1
1
0
5

36

37

1
1
0
6

37

38

1
1
0
7

38

39

1
1
0
8

39

40

1
1
0
9

40

41

1
1
1
0

1
1
1
0

41

42

1
1
1
1

1
1
1
1

42

43

1
1
1
2

1
1
1
2

43

44

1
1
1
3

1
1
1
3

44

45

1
1
1
4

1
1
1
4

45

46

1
1
1
5

1
1
1
5

46

47

1
1
1
6

1
1
1
6

47

48

1
1
1
7

1
1
1
7

48

5
1

1
8

6
1

3
0

PLC

QW0

8
0

0

1000

VFD01

0.37KW

Q1-Q7

QF01/02

KM01/02

PLC

S
D

R
-
1

2
0

-
2

4

T
C

2

VFD02

0.37KW

ISOLATOR

KAxx

X05X03 X04

X01 XR

X21X02

X22
X06

S
D

R
-
2

4
0

-
2

4

T
C

1

电气安装背板布置图

4 5

1 2

10 11

12 13

电源

C
Z

3
0

4
7

4 5

1 2

10 11

12 13

电源

C
Z

3
0

4
7

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

9
0

544

800

U
U

V
V

W
W

N
N

P
E

P
E

U
1
1

U
1
1

V
1
1

V
1
1

W
1
1

W
1
1

P
E

P
E

U
1
2

U
1
2

V
1
2

V
1
2

W
1
2

W
1
2

P
E

P
E

1

2
4
V

2
4
V
;
2
4
V

1

2

2
4
V

2
4
V

2

3

2
4
V

2
4
V

3

4

2
4
V

2
4
V

4

5

2
4
V

2
4
V

5

6

2
4
V

2
4
V
;
2
4
V

6

7

2
4
V

2
4
V

7

8

2
4
V

2
4
V

8

9

2
4
V

2
4
V

9

10

2
4
V

2
4
V

10

11

2
4
U

2
4
U
;
2
4
U

11

12

2
4
U

2
4
U

12

13

2
4
U

13

14

2
4
U

2
4
U
;
2
4
U

14

15

2
4
U

15

16

M
M
;
M

16

17

M

17

18

M
M
;
M

18

19

M

19

20

M
M
;
M

20

21

M

21

22

M
M
;
M

22

23

M

23

24

M
M
;
M

24

25

M
M

25

26

M
M

26

27

M
M

27

28

M
M

28

29

M
M

29

30

M

30

1

L
0
2

L
0
2

1

2

N
0
2

N
0
2

2

3

L
0
2
F
A
N

L
0
2
F
A
N

3

4

3
3

4

5

N
0
2
F
A
N

N
0
2
F
A
N
;
N
0
2
F
A
N

5

1

4
1
0

4
1
0

1

2

4
1
1

4
1
1

2

3

1
1
1
4

1
1
1
4

3

4

1
1
1
5

1
1
1
5

4

5

6
5
1

6
5
1

5

6

6
5
0

6
5
0

6

7

M
M
;
M

7

8

6
5
2

6
5
2

8

9

4
1
2

4
1
2

9

10

4
1
3

4
1
3

10

11

1
1
1
6

1
1
1
6

11

12

1
1
1
7

1
1
1
7

12

13

6
5
6

6
5
6

13

14

6
5
5

6
5
5

14

15

M
M
;
M

15

16

6
5
7

6
5
7

16

1

L
0
5
F
T

L
0
5
F
T

1

2

N
0
5
F
T

N
0
5
F
T

2

3

2
4
V

2
4
V
;
2
4
V

3

4

2
4
V

2
4
V
;
2
4
V

4

5

2
4
V

2
4
V
;
2
4
V

5

6

2
4
V

2
4
V

6

7

2
4
V

2
4
V

7

8

D
I
1
.
0

D
I
1
.
0

8

9

D
I
1
.
1

D
I
1
.
1

9

10

D
I
1
.
2

D
I
1
.
2

10

11

D
I
1
.
3

11

12

D
I
1
.
4

12

13

3
1
1

3
1
1

13

14

M
M
;
M

14

15

3
1
2

3
1
2

15

16

M
M
;
M

16

17

3
2
7

3
2
7

17

18

3
2
8

3
2
8

18

19

3
5
2
+

3
5
2
+

19

20

3
5
2
-

3
5
2
-

20

21

3
5
3
+

3
5
3
+

21

22

3
5
3
-

3
5
3
-

22

23

3
5
4
+

3
5
4
+

23

24

3
5
4
-

3
5
4
-

24

25

2
4
U

2
4
U

25

26

M
M
;
M

26

1

A
I
0
0
+

1

2

A
I
0
0
-

2

3

A
I
0
1
+

3

4

A
I
0
1
-

4

5

A
I
0
2
+

5

6

A
I
0
2
-

6

7

A
I
0
3
+

7

8

A
I
0
3
-

8

9

3
4
2
+

3
4
2
+

9

10

3
4
2
-

3
4
2
-

10

11

3
4
5
+

3
4
5
+

11

12

3
4
5
-

3
4
5
-

12

13

3
1
8

3
1
8

13

14

M
M
;
M

14

15

3
1
7

3
1
7

15

16

M
M
;
M

16

17

17

18

18

19

19

20

20

1

2
4
V

2
4
V

1

2

D
I
0
.
5

2

3

K
A
0
5
+

K
A
0
5
+

3

4

K
A
0
5
-

4

5

K
A
1
3
+

5

6

K
A
1
3
-

6

7

K
A
1
4
+

7

8

K
A
1
4
-

8

9

9

10

10

11

D
Q
2
.
4

11

12

D
Q
2
.
5

12

13

D
Q
2
.
6

13

14

D
Q
2
.
7

14

15

M
M

15

16

M
M

16

17

M
M

17

18

M
M

18

31

A
O
0
5
+

31

32

A
O
0
5
-
(
A
O
0
6
-
)

32

33

A
O
0
6
+

33

34

A
O
0
5
-
(
A
O
0
6
-
)

A
O
0
5
-
(
A
O
0
6
-
)

34

1

2
4
V

2
4
V

1

2

D
I
0
.
0

D
I
0
.
0

2

3

D
I
0
.
4

D
I
0
.
4

3

1

3
0
2

3
0
2

1

2

D
I
0
.
1

D
I
0
.
1
;
D
I
0
.
1

2

3

3
0
2

3
0
2
;
3
0
2

3

4

D
I
0
.
2

D
I
0
.
2
;
D
I
0
.
2

4

5

3
0
2

3
0
2
;
3
0
2

5

6

D
I
0
.
3

D
I
0
.
3
;
D
I
0
.
3

6

7

2
4
V

2
4
V
;
2
4
V

7

8

D
I
1
.
5

D
I
1
.
5

8

9

1
1
2
4

1
1
2
4

9

10

1
1
2
5

1
1
2
5

10

11

1
1
2
6

1
1
2
6

11

12

1
1
2
7

1
1
2
7

12

13

1
1
2
8

1
1
2
8

13

14

1
1
2
9

1
1
2
9

14

15

1
1
3
0

1
1
3
0

15

16

1
1
3
1

1
1
3
1

16

17

1
1
3
2

1
1
3
2

17

18

1
1
3
3

1
1
3
3

18

19

1
1
3
4

1
1
3
4

19

20

1
1
3
5

1
1
3
5

20

21

1
1
3
6

1
1
3
6

21

22

1
1
3
7

1
1
3
7

22

23

1
1
3
8

1
1
3
8

23

24

1
1
3
9

1
1
3
9

24

25

1
1
4
0

1
1
4
0

25

26

1
1
4
1

1
1
4
1

26

27

1
1
4
2

27

28

1
1
4
3

28

29

1
1
4
4

29

30

1
1
4
5

30

31

1
1
4
6

31

32

1
1
4
7

32

33

1
1
0
2

33

34

1
1
0
3

34

35

1
1
0
4

35

36

1
1
0
5

36

37

1
1
0
6

37

38

1
1
0
7

38

39

1
1
0
8

39

40

1
1
0
9

40

41

1
1
1
0

1
1
1
0

41

42

1
1
1
1

1
1
1
1

42

43

1
1
1
2

1
1
1
2

43

44

1
1
1
3

1
1
1
3

44

45

1
1
1
4

1
1
1
4

45

46

1
1
1
5

1
1
1
5

46

47

1
1
1
6

1
1
1
6

47

48

1
1
1
7

1
1
1
7

48

1
3

3
1

0
5

1
0

3

9
0

245

QW0

7
0

0

1200

VFD01

0.37KW

Q1-Q7

QF01/02

KM01/02

VFD02

0.37KW

ISOLATOR

KAxx

X22

X01

X06

S
D

R
-
2

4
0

-
2

4

T
C

1

电气安装背板布置图

4 5

1 2

10 11

12 13

电源

C
Z

3
0

4
7

4 5

1 2

10 11

12 13

电源

C
Z

3
0

4
7

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

4 5

1 2

7 8

10 11

CZ3035

6

3

9

12

电源

2
1

5

821

1100

5
1

1
9

9
1

4
1

PLC

U
U

V
V

W
W N

P
E

P
E

U
1
1

U
1
1

V
1
1

V
1
1

W
1
1

W
1
1

P
E

P
E

U
1
2

U
1
2

V
1
2

V
1
2

W
1
2

W
1
2

P
E

P
E

1

L
0
5
F
T

L
0
5
F
T

1

2

N
0
5
F
T

N
0
5
F
T

2

3

2
4
V

2
4
V
;
2
4
V

3

4

2
4
V

2
4
V
;
2
4
V

4

5

2
4
V

2
4
V
;
2
4
V

5

6

2
4
U
R

2
4
U
R
;
2
4
U
R

6

7

M
M
;
M

7

8

D
I
0
9

D
I
0
9

8

9

D
I
1
0

D
I
1
0

9

10

D
I
1
1

D
I
1
1

10

11

3
1
0

3
1
0

11

12

3
1
1

3
1
1

12

13

3
1
2

3
1
2

13

14

M
M
;
M

14

15

M
M
;
M

15

16

M
M
;
M

16

17

2
4
U
R

2
4
U
R

17

18

M
M
;
M

18

19

A
O
0
5
+

A
O
0
5
+

19

20

A
O
0
5
-
(
A
O
0
6
-
)

A
O
0
5
-
(
A
O
0
6
-
)

20

21

3
2
7

3
2
7

21

22

3
2
8

3
2
8

22

23

3
5
4
+

3
5
4
+

23

24

3
5
4
-

3
5
4
-

24

25

3
5
2
+

3
5
2
+

25

26

3
5
2
-

3
5
2
-

26

27

3
5
5
+

3
5
5
+

27

28

3
5
5
-

3
5
5
-

28

29

3
5
6
+

3
5
6
+

29

30

3
5
6
-

3
5
6
-

30

X03

1

3
4
2
+

3
4
2
+

1

2

3
4
2
-

3
4
2
-

2

3

3
4
5
+

3
4
5
+

3

4

3
4
5
-

3
4
5
-

4

5

3
5
7
+

3
5
7
+

5

6

3
5
7
-

3
5
7
-

6

7

3
5
8
+

3
5
8
+

7

8

3
5
8
-

3
5
8
-

8

9

3
5
9
+

3
5
9
+

9

10

3
5
9
-

3
5
9
-

10

X04

1

D
I
0
6

1

2

D
I
1
2

2

3

D
I
1
3

3

4

D
I
1
4

4

5

K
A
1
1
+

5

6

K
A
1
1
-

6

7

K
A
1
2
+

7

8

K
A
1
2
-

8

9

A
I
0
0
+

A
I
0
0
+

9

10

A
I
0
0
-

A
I
0
0
-

10

11

A
O
0
6
+

11

12

A
O
0
5
-
(
A
O
0
6
-
)

A
O
0
5
-
(
A
O
0
6
-
)

12

X05 XR

1

2
4
V

2
4
V
;
2
4
V

1

2

2
4
V

2
4
V
;
2
4
V

2

3

2
4
V

2
4
V
;
2
4
V

3

4

2
4
V

2
4
V
;
2
4
V

4

5

D
I
1
9

D
I
1
9

5

6

D
I
2
0

D
I
2
0

6

7

D
I
2
1

D
I
2
1

7

8

D
I
2
2

D
I
2
2

8

9

1
1
2
4

9

10

1
1
2
5

10

11

1
1
2
6

11

12

1
1
2
7

12

13

1
1
3
0

13

14

1
1
3
1

14

15

1
1
3
2

15

16

1
1
3
3

16

17

1
1
3
4

17

18

1
1
3
5

18

19

19

20

20

21

1
1
2
8

21

22

1
1
2
9

22

23

23

24

24

25

1
1
0
4

25

26

1
1
0
5

26

27

1
1
1
2

1
1
1
2

27

28

1
1
1
3

1
1
1
3

28

29

1
1
1
0

29

30

1
1
1
1

30

31

1
1
2
0

31

32

1
1
2
1

32

33

1
1
2
2

33

34

1
1
2
3

34

35

1
1
0
2

35

36

1
1
0
3

36

37

1
1
0
6

37

38

1
1
0
7

38

39

1
1
0
8

39

40

1
1
0
9

40

1

2
4
V

2
4
V
;
2
4
V

1

2

D
I
0
1

D
I
0
1

2

3

D
I
0
2

D
I
0
2

3

4

D
I
0
3

D
I
0
3

4

5

D
I
0
4

D
I
0
4

5

6

D
I
0
5

D
I
0
5

6

X02

1

4
1
0

4
1
0

1

2

4
1
1

4
1
1

2

3

1
1
1
4

1
1
1
4

3

4

1
1
1
5

1
1
1
5

4

5

6
5
1

6
5
1

5

6

6
5
0

6
5
0

6

7

M
M
;
M

7

8

6
5
2

6
5
2

8

9

4
1
2

4
1
2

9

10

4
1
3

4
1
3

10

11

1
1
1
6

1
1
1
6

11

12

1
1
1
7

1
1
1
7

12

13

6
5
6

6
5
6

13

14

6
5
5

6
5
5

14

15

M
M
;
M

15

16

6
5
7

6
5
7

16

1

2
4
V

2
4
V
;
2
4
V

1

2

2
4
V

2

3

2
4
V

2
4
V
;
2
4
V

3

4

2
4
V

4

5

2
4
V

2
4
V
;
2
4
V

5

6

2
4
V

6

7

2
4
U
R

2
4
U
R

7

8

2
4
U
R

2
4
U
R

8

9

2
4
U
R

2
4
U
R

9

10

2
4
U
R

2
4
U
R

10

11

M
M
;
M

11

12

M

12

13

M
M
;
M

13

14

M

14

15

M
M
;
M

15

16

M

16

17

M
M
;
M

17

18

M

18

19

M
M
;
M

19

20

M

20

4
0

电机线直接从变频器输出连接

到端子上。控制线从变频器出

来向右进线槽，然后到端子上。

X011

T1

QF011/021



BYREQ.NO: DATEWASE.C.O.

CHANGES

E.C.O. #

F

O

R

D

E

CHECKED BY:

APPROVED BY:

DATE:

OFSHT.

PROJECT No

DRAWN BY:

S

C

A

B

C

D

E

F

1 2 3 4 5 6 7 8

A

B

C

D

E

F

1 2 3 4 5 6 7 8

8/24/2018

R1VER.

A2K18SH007

ELECTRICAL CABINET OUTLINE1

PD-C8A1347-203-EG11-020

DeNoX

PJ-C8A1347-203

0.37KW/PUMP

LAURA

STEPHEN

BILL

21
20

A-A VIEW（从柜内向下看）

电气柜面板安装布置图

(前视）

左侧面布置示意图 右侧面布置示意图

指示灯按钮开关开孔：

1. QW0的开孔由喷雾公司自己完成；

2. 其余开孔为直径22.5mm，共10个；

风扇滤网开孔：

1. 风扇滤网的开孔依据风扇滤网的实际尺

寸分别在电气柜的左侧面上方和左门下部开

孔；

2. 请充分考虑与前、后的距离分配，以免

影响安装背板或元器件安装及门的正常 开

关。

控制柜面板上安装的元器件：Components of cControl panel

1. SI01 控制电源指示灯 白；DC24V DISPLAY LIGHT,WHITE

  SI02 系统运行指示灯 绿；RUNNING,GREEN

  SI03 系统报警指示灯 红；GENERAL ALARM,RED

  SI04 系统安全模式指示灯   黄；SAFETY MODE,YELLOW

    SI05 远程模式指示灯 白；REMOTE MODE, WHITE

2. SW01 本地/远程选择开关；LOCAL/REMOTE SELECT WITCH

  SB01 LOCAL START  GREEN

  SB02 LOCAL STOP   RED

  SB03 LOCAL RESET  BLACK

  EMS0 紧急停止按钮开关；EMERGENCY STOP

HMI

TP700精智7”

开孔尺寸：
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预留去中控及喷枪烟气管道元器件的接头

4. M011:COOLING FAN MOTOR FOR PUMP1

    泵1的强冷风扇

5. LFT:LIQUID FT (POWER+SIGNAL) 流量计

6. PT4:LIQUID PT AFTER PUMP1泵1后压力变送器

7. YV2:AIR SHUT-OFF SOV气体关断阀

8. RESERVED预留给现场接线 （8-25）

9. RESERVED

10. RESERVED

11. RESERVED

12. RESERVED

13. RESERVED

14. RESERVED

15. RESERVED

16. RESERVED

17. RESERVED

18. RESERVED

19. RESERVED

20. RESERVED

21. RESERVED

22. RESERVED

23. RESERVED

24. RESERVED

25. L4B1:LIQUID SHUT-OFF SOLENOID VALVE液体阀

26. PYV1:AIR PROPORTIONAL VALVE气体比例调节阀

27. A1PS1:AIR INLET PS气体入口压力开关

28. YV4:AIR BLOW SOV (PURGE)气体吹扫阀

29. PT5:LIQUID PT AFTER PUMP2 泵2后压力变送器

30. AFT:AIR FT气体流量计

31. M021:COOLING FAN MOTOR FOR PUMP2泵2的强冷风扇

1. MAIN POWER主电源进线；

2. MO1电机1；

3. MO2电机2；

BOTTOM LAYOUT控制柜底部（设备中间隔层）开孔示意图
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40. RESERVED (SUGGESTION:MAIN POWER INLET)
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ELECTRICAL CABINET OUTLINE2

PD-C8A1347-203-EG11-021

DeNoX

PJ-C8A1347-203

0.37KW/PUMP

LAURA

STEPHEN

BILL

21
21

1200

1
6
0
0

6

0

0

左

侧

面

右

侧

面

SKL6623.300

风扇+滤网

QW0

电气箱要求ELECTRICAL CABINET DESCRIPTION：

1.碳钢Carbon steel，防护等级 IP55；

2.SIZE：W1200*H1600（上700+下900）*D600+50高底座；

3.开门限位OPENNING LIMIT SWITCH；

4.柜内照明PILOT LIGHT:LH01,AC220V50/60HZ；风扇COOLING FAN:AC220V50HZ.风扇安装

在电气柜左侧面上方，左门下部安装滤网Fan and pilot light are as shown in

drawing.；

5.配门安装条四根、柜体安装纵梁两套及其它安装配件ACCESSORY；

6.柜体颜色：MUNSELL 7.5BG7/2,  底座颜色:MUNSELL 7.5BG7/2；
7.门板与柜体有明显接地，接地良好，有接地标识 GOOD EARTH-GROUND。

  上下柜子均配接地连接；

8.按图示尺寸开孔HOLE SIZE FOLLOWING DRAWING；

9.提供合格证及安装说明PROVIDE CERTIFICATION；

10.其余按好夫满标配OTHERS ARE DEFAULT；

11.柜体配四扇门（上两下两），对开，配门锁；

12.两扇门安装好后，高度要一致，不能有明显的高度或水平度偏差。对接处，水平方向和

垂直方向误差不能超过1毫米；

13.柜体焊缝处不能有明显的毛刺及不均匀的凸起或凹陷；

CONTROL CABINET OUTLINE

1200W*1600H（700+900）*600D

控制柜外形布置图（正视）

HMI

TP700精智7”

SI
01

SI
02

SI
03

SI
04

SI
05

SW
01

SB
01

SB
02

SB
03 EM

S0
1

开孔尺寸：

W198*H142

198

7
0
0

5
0

SKL6623.300

滤网外形:204*204

开孔：177*177

电气柜的底部，安装PG电缆接头，

PG接头带填料函，黄铜镀镍，有两种：

PG13.5,数量14个；

PG16， 数量17个；

减震器，4个

高度约74mm；

型号：GS-4-15

减震器,2个

厚度40mm；

单端螺栓(M12)，另一端内螺纹(M12)；

型号：LRB-E60*40 (M12)

现场安装要求：

A1. 整体柜子背部距离墙面或者安装面至少是一个减震垫的厚度（这里减震垫的厚部为40mm）；

A2. 整体柜子左右要预留维修距离。至少，在柜子左面水平方向要预留出不小于800mm的维修距离

A2-1，柜子右面要预留出方便底座安装的距离A2-2为不小于400mm；

A3. 电气电缆的走向：从电气柜（整体柜子上半部分）底部出来的电线电缆，一部分直接连接泵站上

（整体柜子下半部分）元器件（A3-1)，另一部分到总电源配电室、中控的或者到反应器、喷枪处的电

线电缆，靠泵站空间的左后角向下，并从整体柜子左边上底座和下底座之间即具有底部减震垫高度的

空隙中引出(A3-2)；

A4. 整体柜子底部安装减震垫，减震垫夹在两个底座之间。减震垫上面的底座是标准电气柜底座，高

度分别为50mm；减震垫下面的底座为槽钢支架带接液盘，高度100mm。

A1

A2-1 A2-2A3-1A3-2

A3-2

A4

1
0
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1

1
3

499

2
5

25200200

1

4
8

1

1
3

499

2
5

25 200 200

1

4
8

右侧挡条 左侧挡条

要求：

1. 数量：各两根，共四根；

2. 碳钢或不锈钢板折九十度；

3. 外形尺寸如图；

4. 开孔如图，共六个孔，直径12mm；

5. 不锈钢可不涂漆；

6. 提供密封条；

7. 提供压嘴螺母套件：20；
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1. SAFETY 
See <<MARINE ENGINE SCR UREA SPRAY SYSTEM>> Comply with local laws 
and regulations please. 
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2. HMI GENERAL INFORMATION 
SIEMENS TP700 COMFORT 7” touch Panel has been used. See Pic. 2-1. 
HMI work power: DC24V,. 
Its Power Control Circuit Breaker is Q42 (See electrical drawing). 
 The screen edit software is TIA V13 SP1. 
Communication type: Ethernet. 
 
                                     
 
 
 
 
 
 
 
 
                                    
 
 

2.1 Screen name list  

<<Process>>; 
<<Selection>>; 
<<Setpoint 1>>; 
<<Set 2-time>>; 
<<Set 3 alarm value>>; 
<< Setpoint PID >>; 
<<Manual operation>>; 
<<Simulator value>>; 
<<Alarm list>>; 
<<S1>>. 

     Default screen is <<Process>>. Many press-buttons are shown on the main 
screen. Every press-buttons is corresponding to its screen. Before operate the screen, see 
this operation menu please firstly. 

NOTE:  the person who does it must have the authorization. 

DC24V 
RJ45 

Pic. 2-1 HMI 
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2.2 Screen structure 

See Pic.2.2-1. 
Every screen has been distributed into three function area.  
 Title & Status bar: Shows LOGO/System Status /Date&Time. 

Status description  Running, Alarm, Auto mode, Manual mode, Local mode, 
Remote mode, Safety mode, Run no cooling etc. (detailed see table3.1-1) 
 Edit area: fill with parameters or sensor/actuator status or data sheet or 

parameter curve etc.  
 Screen toggle bar: It also is button layout. By pressing these buttons, different 

screen can be switch. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

 

2.3 Screen Toggle 

The Main screen is <<Process>>. All the toggle switch are located in the below of this 
screen. 

Every screen has . Press   <<Process>>.   
 

 Screen toggle switch: 

 
 

Pic. 2.2-1 Screen structure 

Title & Status bar 

Edit area 

Screen toggle bar 
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 Toggle description: 
TOGGLE SWITCH SCREEN REMARK 

M
ai

n 
sc

re
en

 (
P

ro
ce

ss
) 

 
Process (Main screen) Parameters/status display 

 
Selection 

Pumps/zones/sensors/time 
unit select 

 
Setpoint 1 

Process parameters 
setpoint 

 
Set 2-time 

Alarm tolerance time 
setpoint 

 
Set 3 alarm value 

Temp./pressure/flow etc 
alarm value setpoint 

 
Setpoint PID 

P I setpoint for flow/air  
PID 

 
Manual operation Manual  

 
Simulator value 

Process value simulator 
for testing 

 
Alarm list Show alarm information 

 
 S1 System screen 

 
Process (Main screen) See above 

 
Alarm list See above 

 
 

Exit running. back to 
HMI control panel 

 
 Log on/off 

 
 Language toggle: EN/CH 

Table 2.3-1 Toggle Switch description 
 
 
 
 
 
 
 
 



                  HMI OPERATION INSTRUCTION                 7 / 23  

 

 

3. SCREENS DESCRIPTION 
The detailed description of contents on each screen will be shown in this section. 

3.1 MAIN SCREEN 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Beside the status bar, the status of Pumps, valves, pressure switches, process value 
are also shown on the main screen. 

 Process status 
        What’s the means of status icon? Here is the reference table 3.1-1. 

STATUS ICON When does it show? Description  

S
T

A
T

U
S

 B
A

R
 

(T
E

M
P

L
A

T
E

 P
R

O
P

E
R

T
IE

S
) 

 
In LOCAL mode Local mode: start/stop spraying on 

the cabinet control panel. 

 
In REMOTE MODE 

Remote mode: start/stop spraying in 
customer CCR. 

 
No fault System available: no serious mistake. 

System start is allowed. 

 
Running 

Running mode: system is running 
(include normal running, cont. 
purge1/flush purge1, etc). 

 
Fault occurs, system stop. 

Fault: there has serious mistake like 
no pumps feedback/not enough liquid 
pressure/not enough air pressure/ 
emergency stop, etc. system stopped.  

Pic. 3.1-1 Main Screen--Process 
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General alarm 

General alarm: include fault and 
warning. For warning, system still 
allowed running. 

 
Continuously purge 

At system running beginning, Cont. 
blow 1 is on; and when system stop, 
Cont. blow 2 is on. Air purge process 
on 

  Flush purge 

When system running and after Cont. 
blow 1, Flush blow1 is on; after Cont. 
blow 2, and system stop,Flush blow 2 
is on. Air purge process is on 

  
MANUAL mode 

Manual mode: manual operator only 
is available in local mode. Just for 
commissioning. 

Main 
screen  A1-PS1 Air pressure switch on Inlet air pressure swtich is on. 

Compressed air is ready for use.  

 A4-B1 Air shut-off SOV is on. Air purge or provide atomize air 
to lance 

 A5-B1 Air purge SOV is on Air purge for liquid pipe to lance 

L3-P1  (up) Pump1 is running. Pump1 is running, provide 
liquid to lance 

L3-P2 (down)  Pump2 is running. Pump2 is running., provide 
liquid to lance 

   
Table 3.1-1 Status icon description 

 Process parameters 
These parameters are read-only. Parameters list is shown as Table3.1-2. 

Parameter  
Range Unit 

M
ai

n 
 

S
cr

ee
n 

 

PDT of reactor  - bar 
Inlet temperature of reactor -  

Inlet pressure of reactor - bar 
Lance liquid pressure 0-16 bar 
Lance air pressure 0-16 bar 

Liquid flow 0-400 l/h 
Air flow 0-225 Nm3/h 

Pump 1 VFD output 0-100 % 
Pump 2 VFD output 0-100 % 

Air proportional valve opening 0-100 % 
Pump 1 pressure 0-25  
Pump 2 pressure 0-25 bar 

Ari pressure setpoint  

Liquid pressure setpoint Remote 
0-120 

Locale 
Table 3.1-2 Parameters on the main screen 
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 Local safety start button  (Reserved)   

Local safety start button  is located in the bottom-right on this 
screen.  

Button 
name 

Function How to operate? Signal 
type  

L
oc

al
 s

af
et

y 
st

ar
t 

Start safety 
(constant 
flow) running 
mode on 
local mode. 

Press input User 

name and Password, press ‘OK’Press  again. 

pulse 

Table 3.1-3 LOC-Safety Start push-button description 

3.2 SELECTION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
In this screen, we define the content of these choices for three types. They are 

1.system configuration, 2.sensors on/off, 3.simulator process value. See Table3.2-1-1/2/3. 

Pic. 3.2-1 Selection 
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Parameter Setpoint  
Range Unit Suggestion 

value 

R
an

ge
 

S
en

so
r 

Lance liquid pressure 

Follow the 
value of 

transmitter 
name plate 

 

 16 
Liquid flow  400 

Lance air pressure bar 16 
Air flow Nm3/h 225 

Pump1 outlet liquid pressure bar 25 

Pump2 outlet liquid pressure bar 25 

PDT of reactore  - 

Inlet temperature of reactor  - 

Inlet pressure of reactor bar - 

Air Proportion pressure  bar 10 

S
et

po
in

t 
 

Liquid flow 0-400  50 

Liquid flow setpoint max. 0-120 l/h 120 

Liquid flow setpoint main 0-120 l/h 0 

Air pressure setpoint max. 0-10 bar 7 

Air pressure setpoint min 0-10 bar 0.3 

Atomizing air pressure 0-10 bar 4.5 

Atomizing air start pressure 0-10 bar 3 

Cont. purge air pressure 0-6 bar 1.5 

Flush purge air pressure 0-6 bar 2 

Dev. Liquid flow deviation 0-400 l/h 0 

Table 3.3-1 Parameters on Screen Setpoint 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

Pic. 3.3-1 Setpoint 1 
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3.3 SETPOINT 1 

 Here are process transmitter ranges / process target value / deviation value set point 

(Pic.3.3-1). The setup step is: click     input the right 

value  press   save it  .  
Parameters detailed descriptions see Table 3.3-1. 

NOTE: Don’t set the parameters frequently when the system is running! 

3.4 SET 2-TIME 

  See Pic.3.4-1. 
  There are the main alarm time setpoint. Different item, different time unit. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
   
Time range and suggestion value is shown in Table 3.4-1. 
 
 

Pic. 3.4-1 Set 2-Time 
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Parameter Setpoint  
Normal Set Range Unit Suggestion 

value 

S
et

 2
-T

im
e 

Temperature Alarm 10-99 s 60 
Liquid Pressure Alarm 10-99 s 60 

Liquid Flow Alarm 10-99 s 60 
Air Pressure Alarm 5-99 s 30 

Pump Pressure Alarm 5-60 s 30 
Air Flow Alarm 10-99 s 30 

Safety Mode Acknowledge 1-99 min 0 
Air PS Alarm 5-60 s 30 

Pump Maintenance 0-99999/7200/300 Minute 
/hour 
/day 

 

2880hour 

Pumps change time 0-14400/240/10 120hour 

Cont. purge 1 0-1800 s 5 
Cont. purge 2 0-1800 s 10 
Flush Purge 1 0-1800 s 300 

Flush Purge 1 off 0-1200 s 20 
Flush Purge 1 on 0-600 s 10 

Flush Purge 2 0-1800 s 600 
Flush Purge 2 off 0-1200 s 20 
Flush Purge 2 on 0-600 s 10 
Flush Purge 3 off 0-3600 s 1800 
Flush Purge 3 on 0-300 s 60 

spare -- s -- 

Table 3.4-1 Alarm time range and suggestion value 
 

 Cont. purge 1__it is on as soon as system starts. 
 Cont. purge 2__it is on when system statue is from on to off. 
 Flush Purge 1__it is on when system is running and Cont. purge 1 is from on to off. 

Flush Purge 1 off: When Flush Purge 1 is on, air shut-off SOV and purge SOV off. 
Flush Purge 1 on: When Flush Purge 1 is on, air shut-off SOV and purge SOV on. 

 Flush Purge 2__it is on when system is off and Cont. purge 2 is from on to off. 
Flush Purge 2 off: When Flush Purge 2 is on, air shut-off SOV and purge SOV off.  
Flush Purge 2 on: When Flush Purge 2 is on, air shut-off SOV and purge SOV on. 

 Flush Purge 3 off__ ”Purge on/off when stop”=1, air shut-off SOV and purge SOV 
off. 
Flush Purge 3 on__ ”Purge on/off when stop”=1, air shut-off SOV and purge SOV 
on. 
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3.5 SET 3-ALARM VALUE 

See Pic. 3.5-1.  
Normal process value of temperature /flow /pressure range is limited by the Min. and 

Max. . Alarm should be on if process value exceed its range. Reference Table.3.5-1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Parameter Setpoint  
Normal Set Range Unit Suggestion 

value 

S
et

 3
-A

la
rm

 v
al

ue
 

Lance Liquid Pressure Max. 0-16 bar 12.0 
Lance Liquid Pressure Min. 0-5 bar 0.3 

Liquid Flow Max. 0-400 l/h 130.0 
Liquid Flow Min. 0-5 l/h 0.5 

Lance Air Pressure Max. 0-10 bar 8.5 
Lance Air Pressure Min. 0-3.5 bar 1.5 

Pump Pressure Max. 0-25 bar 15.0 
Pump Pressure Min. 0-6 bar 0.3 

Air Flow Max. 0-225 Nm3/h 210.0 
Air Flow Min. 0-10 Nm3/h 0.2 

PDT of reactor Max. Need confirmed on site bar -- 
PDT of reactor Min. Need confirmed on site bar -- 

Inlet T of reactor Max. Need confirmed on site  -- 
Inlet T of reactor Min. Need confirmed on site  -- 
Inlet P of reactor Max. Need confirmed on site bar -- 
Inlet P of reactor Min. Need confirmed on site bar -- 

Table 3.5-1 Parameters on Screen Set 3-Alarm value 

Pic. 3.5-1 Set 3-Alarm value 
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3.6 SETPOINT PID 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Liquid flow and air pressure PID control are used in this system. It is very important to 
set the suitable P&I value for PI control. 

NOTE: Once the adjustment is in stable condition, please do not arbitrarily change 
the value of P&I! 

Parameter Setpoint  
Normal Set Range Unit Suggestion 

value 

Si
m

ul
at

or
 V

al
ue

 

LF pid out preset value 0-130 l/h 10.0 
Pump min. output 0-90 % 20.0 
Pump max. output 0-100 % 100.0 

Pump rated flow 
120 (following pump 

name plate) 
l/h 120 

PID_Flow_P 0.000-999.999 - 0.8 

PID_Flow_I 0.00-999 s 20 

PID_Pressure_P  (air) 0.000-999.999 - 2.0 

PID_Pressure_I  (air) 0.00-999.999 s 0.8 
Table 3.6-1 Parameters for P&I control 

 
 
 

Pic. 3.6-1 Setpoint-PID 
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3.7 MANUAL OPERATION 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In Manual Operation, Pump and valves can be on/off on MANUAL OPERATION 
SCREEN one by one. 

Before start pump, make sure  is appearing and set the frequency percentage. Its 
value range is 0~100% but suggestion minimum value is not lower than 20%. 

NOTE: Manual operation is just for testing and urgency using. Please pay 
more attention to actuator status when system is manually running for prevent accident 
occur! 

 

Pic. 3.7-1 Manual Operation 
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3.8 SIMULATOR VALUE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameter Setpoint  
Normal Set Range Unit Suggestion 

value 

S
im

ul
at

or
 V

al
ue

 Lance  Liquid Pressure 0-16 bar 5.0 
Liquid Flow 0-400 l/h 70.2 

Lance Air Pressure 0-16 bar 4.2 
Spare ~ - -- 

Spare ~ - -- 

Spare ~ - -- 

Spare ~ - -- 

Table 3.8-1 Simulator parameters 
   

NOTE: This simulator value is just for system testing and commissioning. Don’t 
use it if system is running normally. It means that turn off all simulator switch on screen 
<<SELECTION>>. 

All of red value can be modified on site. 

Pic. 3.8-1 Simulator value 
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3.9 ALARM LIST 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 This is alarm list on the screen. It will remind operator to be care of the parts status of 
spraying system. It is helpful for minimize downtime.  
 

  NOTE: Before reset the alarm, make sure the cause of alarm disappeared! 
   
  Detailed alarm list, the cause of alarm, how to maintenance, please reference to 
<<MARINE ENGINE SCR UREA SPRAY SYSTEM>>. 
 
 
 
 
 
 
 
 
 
 
 

Pic. 3.9-1 Alarm List 
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3.10 S1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Pumps total running time is shown on <<S1>>.  
In addition, pumps runtime reset buttons are list on the screen. If pump runtime exceed 

the maximum value , press pump runtime reset button, timer counter from 0. 

----press it: exit HMI running. Setup can be down on HMI control panel. 

----log in/off: Input ‘user name’ and ‘password’, safety mode start is available 
(safety mode start button is on the main screen). 

----language toggle: Press it once, switching between English and Chinese. 
 

Pic. 3.10-1 S1 
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PREFACE 
 

1. General Information 

This manual accompanies a machine or an installation, designed and manufactured by Spraying Systems 
(China) Co., Ltd. 

The machine is produced very carefully and is tested and checked in the factory. It is designed for use in 
an industrial application. However, it can be very dangerous if not used in a correct way. Therefore, read 
this manual carefully and pay special attention to the safety instructions.  

Beside these instructions, operators must always follow the general safety instructions in the working 
area and aim to prevent accidents. 

2. How to use this manual? 

The intention of this manual is to serve the operator in his daily job and to help the technical service to 
keep the machine in a good condition. It contains all technical information customer needs to operate 
and maintain the installation. 

Important safety warnings are positioned ON the machine and repeated in this manual. 
The different chapters contain references to chapters in addition. Read them carefully, they contain 
important information. 

 NOTE 

Make sure you read and understand this manual before working on the system. 

3. Description of symbols and indications 

 

Tip: Suggestions and advices for the user to make some tasks easier. 

 Attention: Supplementary information for the user, drawing attention to possible problems 

 

Carefully:  Product, process or environment can be damaged or be in danger if the 

instructions are not followed correctly. 
 

 
Warning: The user can be injured (seriously) or his health can be damaged. Or the machine can 

be seriously damaged 

 
NOTE or INFO: Some useful information to draw attention to possible problems 
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1. SAFTTY INSTRUCTION 

 

WARNING 

Each customer should establish and implement its own safety procedures and instructions and 
make them known to the operators in order to assure a correct and safe operation of the equipment.

1.1. General Instructions 

These procedures shall include, but be not limited to the followings: 

1. Before using the equipment, the operator has to check if the equipment is in good condition and 
can be used safely. If not, the equipment cannot be used. 

2. The area, in which the equipment is installed, should be sized to allow a safe operation, and 
should meet all local or company safety codes. 

3. All required original spare parts must be readily available to the equipment at all times for a 
correct and safe operation. Only genuine parts are allowed for reparation and service. 

4. The utilities supply (electricity, compressed air, urea, water …) to the equipment should meet all 
company and local regulations and must be properly routed and connected to the equipment. All 
utilities and connections must meet the specified requirements. 

5. Equipment built for normal operation in ambient temperature between 5 and 40°C. 

6. The equipment should be operated only by properly trained, qualified personnel. They must have 
proven their skills in the operation of the equipment.  

7. Children are not allowed to operate this installation and system. 

8. The maintenance and operating instructions shall be rigidly observed and followed. 

9. The operator should have full information on the nature and the quantity of the material to be 
sprayed. 

10. The safety procedures made by the customer should be posted close to the equipment and clearly 
visible to and legible by the operator. Safety procedures should meet all company and local 
regulations, as well as MSDS-requirements. 

11. All necessary Personal Protective Equipment (PPE) must be readily available to the operator at 
all times.  

12. A complete manual for the equipment must be available to the operator or maintenance 
technician at all times. 

13. Important warnings for the safe use of the equipment are indicated on the equipment. 

14. The operator has to use the equipment according to this manual. The operator has to follow the 
general safety prescriptions of the factory and has to anticipate in order preventing accidents. He 
has to take into account the local circumstances and the presence of other people. 

15. Only qualified experts are allowed to repair or maintain the installation. They must be familiar 
with this manual.  
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16. Before starting work at any particular component, make sure that all power supplies have been 
switched off and that they cannot be accidentally switched on. 

17. Filters can only be opened when the manual valves in front of and behind the filter are in closed 
position. If any appliance has to be taken out of the piping, manual valves in front of and behind 
this appliance have to be in closed position. If they are reinstalled, make sure that this happens 
correctly, that this apparatus is well aligned, and that all connections are tight. 

18. It is advised to drain and purge the liquid train when the equipment shall not be used for a longer 
period of time or at customer needs.  

19. Any waste product or disposal should be treated according to the prescriptions in the MSDS 
data-sheets and the company and local regulations. 

20. Systems have a risk of electric shock due to residual voltage.  It is not permissible to open the 
equipment neither to disconnect the system or any quick connection until 5 minutes after the 
power has been removed. 

 

WARNING 

It is not allowed to start the machine before it is checked if all valves are in the correct 
position and if all parts are in good condition and can be used safely. 

1.2. Product Specifics 

1.2.1. Electrical Cabinet: Shock hazard 

 

  

• To reduce the risk of electric shock, the Operator should not open the cover of the Electrical Cabinet.  
• If it is really required to access internal electrical components, this should be done by a qualified 

electrician from the Maintenance Staff and power should be fully isolated before and while the work 
is carried out.  

• Only authorized qualified personnel from the user/Spraying Systems Co. should attempt to repair this 
unit.  

• Service by unauthorized personnel will void any and all warranties. 

1.2.2. Power Supply 
 
Control system should be operated only from correct type of power supply. If you are not sure, please 
consult an electrician or qualified service personnel. 

1.2.3. Polarizing/grounding 

 

The unit should be properly grounded at all times. Please ensure that appropriate plugs and supply are used. 
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1.2.4. Water and moisture 
DO NOT flush the system and electrical cabinet with water or any other liquid. Keep moisture away. 
 

1.2.5. Servicing 
 
DO NOT attempt to service the system unless you have been trained or authorized to attempt repairs:  
 

• For service or repair, please contact Spraying Systems Co.  
• Only authorized qualified service personnel from Spraying Systems Co. should attempt to service this 

unit.  

• Service by unauthorized personnel will void any and all warranties.  

1.2.6. Others 

IF THE SYSTEM IS UNDER PRESSURE 

Never open any connection 
 

SOME PARTS MAY BECOME VERY HOT 

Do not touch heated parts 
 

 CHECK MSDS OF SPRAYED LIQUID 

Use adequate PPE when cleaning, maintaining… 
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2. PROCESS INTRODUCTION 

2.1. Process Introduction 
SCR is based on the chemical reduction of the NOx molecule into molecular nitrogen (N2) and water 
vapor (H2O). A nitrogen based reducing agent (reagent), such as urea, is injected into the post 
combustion flue gas. The reagent can react with a number of flue gas components. However, the 
NOx reduction reaction is favored over other chemical reaction process for a specific temperature 
range and in the presence of oxygen and at the presence of proper catalyst, therefore, it is considered 
a selective catalytic chemical process. 

The SCR process occurs within catalyst unit which acts as the reaction chamber. Figure 2.1-1 shows 
a schematic of marine diesel engine off-gas system with SCR. Reagent (urea solution) is injected 
into flue gas through spray nozzle mounted on the wall of flue gas duct before catalyst unit. Urea 
solution is sprayed into flue gas and evaporate completely then urea will decompose into ammonia 
gas. A static mixer is set before catalyst for the purpose of mixing ammonia with flue gas evenly. 
Inside catalyst unit, NOx molecules react with ammonia and thus NOx level of flue gas is reduced. 
Urea Smart Spray (USS) system is to make sure urea solution is properly sprayed into flue gas and 
evaporate properly. More details on USS is provided in the following sections. 

Urea 
Injection

Catalyst

Mixer

Solution tank

Air buffer tank

Diesel Engine

USS

 
Figure 2.1-1 Typical SCR system for marine engine off gas 

2.2. Urea Spray System 
Following diagram shows a typical urea spray system for marine engine off gas SCR. 
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    Figure 2.2-2 Urea Smart Spray System Process Diagram 
For detailed P&I diagram, please refer to project related documents and drawings. 
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3. STRUCTURES 

3.1. Encapsulated Urea Spray System 

 
Generally, it consists of three parts:  

 Electrical and Automation 
 Process piping and components 
 Support 

3.1.1. Electrical and Automation 
Following picture shows the electrical control panel. The system uses a Siemens S7-1200 PLC with an 
operating touch panel. All parameters can be set on the interface. 

         

If there is something wrong with the system, consequences may be serious. However, most of the 
failures will be detected by the controller and will be displayed. The machine will try to take measures to 
continue spraying anyway. Nevertheless, it is very important to find the causes of failures to remove 
both the causes and the failures. 

Cooling air filter 

Main power switch 
Lights 

Touch 
screen 

Switch and buttons 
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Operating display 

Operating display 
Touch panel for visualizing process information and for setting as well as other 
process parameters 

Switches and buttons 

MAINS 
Isolation switch 
• To switch ON/OFF the electrical power 

Local-remote 

switch 

A selection switch for local/remote mode selection 
• In local mode, the system can be started/stopped from the operating display 
• In remote mode, the system can be started/stopped from the central control room 

by remote start/stop signals 

START Press this button to start system running 
STOP Press this button to stop system running 
RESET Press this button to reset any warning or alarm 

EMERGENCY 
Mushroom push button 
• Stops immediately the complete process; no more spraying 

Indicator lights 

DC24V 

POWER ON 

White light 
• Lights when DC24V power is present in the control panel. 

RUNNING 
Green light 
• Lights when system is in RUNNING mode. 

ALARM 

Red light 
• Lights when warning or alarm is detected.  
• For more information please refer to operating display.  

PULSE PURGE 
Yellow light 
• Lights when pulse purge function is active. 

REMOTE MODE 
White light 
• Lights when system is working at remote mode. 

Feedback signals to customer 

Dosing System 

Ready 

Feedback to CCR that dosing system is ready for start-up and there’s no major fault. 
• 0 (contact open) = not ready 
• 1 (contact closed) = ready 

Reducing agent 

injection ready 

Feedback to CCR that regent injection is available. 
• 0 (contact open) = not available 
• 1 (contact closed) = available 

Pulse purging 

Feedback to CCR that pulse purging is in active. 
• 0 (contact open) = pulse purging function not active 
• 1 (contact closed) = pulse purging function active 

Reducing agent FB 
Liquid flow feedback to CCR. 
• 4 – 20mA 
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Signals from customer 

Communication can be hardwired or by network. 

Enable reducing 

agent injection 

The user can start/stop the system remotely when reducing agent injection ready and 
system is in remote mode. 
• 0 (contact open) = stop system 
• 1 (contact closed) = start system 

Reducing agent SP 

The user can remotely modify liquid flow setpoint when system runs at remote mode.
• Signal : 4-20 mA 
• An alarm is created in case of a sensor error.  

Pulse purge 

The user can start/stop pulse purge remotely. 
• 0 (contact open) = stop system 
• 1 (contact closed) = start system 

Following picture shows the inside of control panel.  

 

1 Light 6 Contactor 11 Inverters 16 Power Socket 
2 limit switch 7 Power supply 12 Motor circuit breaker 17 Motor Circuit breaker 
3 Transformer 8 Relay 13 Circuit Breaker 18 terminals 
4 Disconnector 9 Signal isolator 14 PLC and modules 19 Exchange board (Switch) 
5 Motor circuit breaker 10 Fan 15 Terminals   

For more details, please refer to electrical drawings. 
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3.1.2. 　 Process piping and components 

Following pictures show the piping and related components in the system. 

 
Following picture shows details of process piping and components. 

 

Please refer to Process Diagram for detailed codes. 
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S/N Code Part/components Description 
1 L1-V1 Manual ball valve System liquid inlet manual on/off 
2 L1-PI1 Pressure gauge Visual check of the inlet pressure of the liquid 

3 L2-V1 Manual ball valve Work together with L2-V3 for maintenance of 
liquid filter L2-F1 or liquid pump L2-P1 

4 L2-V2 Manual ball valve Work together with L2-V4 for maintenance of 
liquid filter L2-F2 or liquid pump L2-P2 

5 L2-V3 Manual ball valve Work together with L2-V1 for maintenance of 
liquid filter L2-F1 or liquid pump L2-P1 

6 L2-V4 Manual ball valve Work together with L2-V2 for maintenance of 
liquid filter L2-F2 or liquid pump L2-P2 

7 L2-F1 Liquid filter Y type filer for preparing clean liquid for pump 
L2-P1 

8 L2-F2 Liquid filter Y type filer for preparing clean liquid for pump 
L2-P2 

9 L2-P1 Liquid pump 

• For liquid pressure boosting and liquid 
regulation. 

• Equipped with external VFD 
• Is controlled by the PID algorithm, percentage 

of speed visible on operating display 

• Different alarms are created in case of pump 
failure. 

• Automatic switch-over to other pump in case 
of pump failure. 

• At regular time intervals, the system will 
automatically switch to the other pump. 

• A warning is created when the pump keeps on 
running at maximum speed. 

10 L2-P2 Liquid pump 

• For liquid pressure boosting and regulation. 
• Equipped with external VFD 
• Is controlled by the PID algorithm, percentage 

of speed visible on operating display 

• Different alarms are created in case of pump 
failure. 

• Automatic switch-over to other pump in case 
of pump failure. 

• At regular time intervals, the system will 
automatically switch to the other pump. 

• A warning is created when the pump keeps on 
running at maximum speed. 

11 L2-R1 Check valve To prevent back-flow when pump is stopped 
12 L2-R2 Check valve To prevent back-flow when pump is stopped 
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13 L2-PT1 Pressure transmitter 

• Visual check pump outlet pressure  
• To measure pump outlet pressure and send 

signal to controller 

• A warning is created when measured value is 
lower than setpoint.  

• Shift to the other pump when measured value 
is lower than setpoint. 

• System will stop when both L2-PT1 and 
L2-PT2 meansured values are lower than 
setpoint. 

• A warning is created in case of a sensor error.

14 L2-PT2 Pressure transmitter 

• Visual check pump outlet pressure  
• To measure pump outlet pressure and send 

signal to controller 
• A warning is created when measured value is 

lower than setpoint.  
• Shift to the other pump when measured value 

is lower than setpoint. 
• System will stop when L2-PT1 and L2-PT2 

measured values are lower than setpoint. 
• A warning is created in case of a sensor error.

15 L2-V5 Manual ball valve 
• For drain. 
• Work with L2-V6 for fresh water flushing 

16 L2-V6 Manual ball valve 
• For drain. 
• Work with L2-V5 for fresh water flushing 

17 L3-PI1 Pressure gauge Visual check pump outlet pressure 

18 LD-V1 Safety relief valve Open when pump outlet pressure is higher than 
safety pressure setting. 

19 L4-FT1 Liquid flow meter 

• To measure liquid flow fed to spray nozzle. 
• As a feedback in liquid flow PID regulation. 
• An alarm is created in case of a sensor error.  

The system stops. 

20 L5-V1 Manual ball valve System liquid outlet manual on/off 

21 A1-V1 Manual ball valve System air inlet manual on/off 

22 A1-PIS1 Pressure switch/indicator 

• Air inlet pressure visual check 
• An alarm is created when air inlet pressure is 

too low (set-point can be set).  
• The pressure switch is used to avoid spraying 

without air or without enough air.  

23 A1-FC1 Manual filter/regulator 
• Air Filter: to filter the air from the air supply 
• Air regulator: to regulate air pressure to a 

certain value. 
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24 A2-H1 Pilot regulator 

• Pressure regulator is controlled by pilot air of 
pilot valve A2-H1a 

• Pressure level can be read on the air pressure 
gauge A3-PI1 

• Pressure level is also monitored on display of 
control panel, measured by pressure sensor 
Z1-PT1 

25 A2-H1a Pilot air proportional valve Adjusting the line outlet pressure automatically to 
the required setpoint by a PID algorithm 

26 A3-PI1 Pressure gauge Visual check air pressure after A2-H1 

27 A3-FT1 Air flow meter 

• To measure system air consumption. 
• A warning is created when the measured value 

is lower than setpoint. 
• A warning is created in case of a sensor error.

28 A4-B1 Pneumatic ball valve Auto on/off control 
29 A4-V1 Manual ball valve Air outlet manual on/off control 
30 A5-V1 Manual ball valve Purge air inlet manual on/off control 
31 A5-B1 Pneumatic ball valve Purge air auto on/off control 

32 A5-R1 Check valve To prevent pressure water from entering into 
purge air line. 

33 A5-V2 Manual ball valve Purge air to liquid line manual on/off control 
34 C1-V1 Manual ball valve Instrument air inlet manual on/off control 
35 C1-FC1 Manual filter/regulator To filter air from main air line to generate pilot air 

for A2-H1a. 
36 C1-FC2 Manual filter/regulator To filter air from main air line to generate 

instrument air for pneumatic valve air actuator. 

3.2. Urea Injection Lance assembly 

Urea injection lance assembly is as this picture. 
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S/N Code Part/components Description 

1 Z1-NZ1 Spray nozzle To generate fine spray droplets 
2 Z1-V1 Manual ball valve Liquid manual on/off control for spray lance. 

3 Z1-V2 Manual ball valve 
• Manual isolation valve at spray lance liquid inlet. 
• To be closed in case of liquid hose or check valve 

maintenance. 

4 Z1-V3 Manual ball valve Air manual on/off control for spray lance. 

5 Z1-V4 Manual ball valve 
• Manual isolation valve at spray lance air inlet. 
• To be closed in case of air hose or check valve 

maintenance. 

6 Z1-R1 Check valve To prevent air or hot flue gas from entering into liquid 
line. 

7 Z1-R2 Check valve To prevent liquid or hot flue gas from entering into liquid 
line. 

8 Z1-PI1 Pressure gauge Spray lance inlet liquid pressure visual check 
9 Z1-PI2 Pressure gauge Spray lance inlet air pressure visual check 

10 Z1-PT1 
Pressure 
transmitter 

• Spray lance inlet liquid pressure measurement. 
• To provide measured liquid pressure value to 

controller. 

11 Z1-PT2 
Pressure 
transmitter 

• Spray lance inlet air pressure measurement. 
• To provide measured air pressure value to controller. 

 

3.3. Static mixer assembly 

Static mixer is a patent pending design for marine engine offgas in-duct 
mixing. It is to be installed in flue gas duct. It will help to generate several 
local swirl gas currents so as to intensify mixing effect. The purpose is to 
mix flue gas and vaporized reagent evenly before entering into catalyst unit.  

 

3.4. How to work together 

Follow diagram shows how they work together. 
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4. FUNCTIONAL DESCRIPTIONS 

In this section, we will describe functions of each functional block based on system diagram and 
corresponding pictures. Please refer to Figure 2.1-2 for system diagram. 

4.1. Encapsulated Urea Spray System 

4.1.1. Liquid Inlet 

Liquid inlet unit includes an inlet isolation valve and an inlet pressure gauge. Please refer to the 
diagram (Figure 4.1.1). Inlet isolation valve is for the purpose of cutting off liquid from liquid supply 
in case of maintenance or others. Liquid pressure gauge measures liquid pressure at inlet to show if 
liquid supply is in normal status. 

4.1.2. Liquid filter and pump unit 

The purpose of this unit is to boost liquid pressure up to a certain high pressure and regulate liquid 
pressure and flow based on regulation logic. Two gear pumps are equipped (parallel). One pump 
runs while the other one is standby. Before each pump there is a Y-filter to keep liquid clean before 
entering into gear pump. There is also a check valve at each pump outlet to prevent liquid from 
working pump outlet back to standby pump. A pressure transmitter is set at each pump outlet to 
measure pump outlet pressure for system control system monitoring.  

            

 
Figure 4.1.1       Figure 4.1.2        Figure 4.1.3 

4.1.3. Liquid flowmeter 

A high precision liquid flow meter is set after pump unit in order to measure liquid flow rate to spray 
nozzle(s). 4-20mA signal is sent to control system for purpose of liquid monitoring and liquid 
regulation. 

4.1.4. Liquid regulation 

Liquid flow meter L4-FT1 measured value are used in liquid flow PID algorithm. Please refer to 
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follow diagram. 

PID
Liquid Flow

P - Factor
I - Factor
D - Factor

Flowmeter 
measurement

110 L/h

Flow rate setpoint
120 L/h

Pump RPM 
percentage

63%

 

Figure 4.1.4.  Liquid PID control 

4.1.5. Liquid safety relief 

A safety relief valve is installed at pump unit outlet. Safety relief valve can prevent liquid at pump 
outlet from going too high. This can avoid high pressure damages to the system.  

 

4.1.6. Flushing unit 

Fresh water can be connected to pump system to flush pump unit in case of long time system stop. 

 

4.1.7. Liquid purging unit 

When system is in status of no spraying, purging will happen to both air and liquid line. In order to 
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blow off liquid inside liquid piping from encapsulated system to liquid nozzle, compressive air is 
connected to liquid pipe. An auto shut off valve is set for automatic control of purge air. Purge can be 
continuous or pulse. Please refer to Figure 4.1.7.  

The purpose of purging is as follows: 

• To blow off any liquid that may remain in liquid pipeline and spray lance; 
• To prevent flue gas from entering into nozzle and lance; 
• Anti-clogging. 

During purging, valve A4-B1 stays open to keep compressive air go through air pipeline and valve 
A5-B1 will open to let compressive air blow liquid in liquid pipeline off. 

4.1.8. Air Inlet and filter unit 

Air inlet unit includes an inlet isolation valve, an inlet pressure switch and a manual filter/regulator. 
Please refer to the diagram (Figure 4.1.8). 

Inlet isolation valve is for the purpose of cutting off air supply to the system in case of maintenance 
or others. Pressure switch measures air feed-in pressure at inlet to show if air supply is enough and 
in normal status. In case of air inlet pressure too low (lower than setpoint), a waring will be generated. Manual 
filter/regulator can filter inlet air clean and regulate air pressure to a certain level. 

                      

Figure 4.1.7               Figure 4.1.8 

4.1.9. Air regulation unit 

Air regulation unit includes a pilot air regulation on main air line and an electronic proportional 
regulating valve on pilot air line. Please refer to the diagram (Figure 4.1.9-1).  

Atomizing air pressure is controlled by an electronic proportional regulating valve. As long as the 
measured pressure differs from the target pressure, control system will adjust the regulating valve in 
order to reach the target pressure. System uses the measured air pressure close to the lances as a 
feedback in the PID-regulation  (Figure 4.1.9-2). A warning is generated when the valve stays fully 
open at 100%.   
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PID
Air pressure

P - Factor
I - Factor
D - Factor

Pressure measurement
7 Bar

Pressure setpoint
7.5 Bar

72% opening

 

Figure 4.1.9-1         Figure 4.1.9-2 

4.1.10. Air flow measurement 

An air flow meter is equipped in order to measure system air consumption. 4-20mA signal is sent to 
control system. You can either read air flow on flowmeter or on HMI.  

                   

Figure 4.1.10          Figure 4.1.11          Figure 4.1.12 

4.1.11. Air outlet unit 

Air outlet unit includes a manual outlet isolation valve and an automatic pneumatic ball valve. Please 
refer to the diagram (Figure 4.1.11). 

When system is in spray status, A4-B1 keeps open to let atomizing air go to spray nozzle for liquid 
atomization. When system is in purging status, A4-B1 keeps open to let compressive air go through 
air pipe line to blow air pipe and nozzle.  

4.1.12. Instrument air unit 

Please refer to Figure 4.1.12. Instrument air unit gets compressive air from main air pipe. Two 
filter/regulator units are equipped to prepare instrument air for pilot air and for pneumatic actuator. 
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4.2. Spray lance Assembly 

4.2.1. Hose assembly 

Hose assembly includes both air hose assembly and liquid hose assembly. Each assembly has two 
manual isolation valves, a high pressure flexible hose and a check valve. Hose assembly is to 
connect air/liquid pipe to spray lance air/liquid with a flexible connection. 

4.2.2. Pressure measurement assembly 

Pressure measurement assembly includes both air pressure assembly and liquid pressure assembly. 
Each assembly has a manual isolation valve, a pressure gauge and a pressure transmitter. Pressure 
gauge can let users visually check air/liquid pressure at spray lance air/liquid inlet. Pressure 
transmitter can measure air/liquid pressure at spray lance air/liquid inlet so as to let control system 
monitor spray lance inlet pressures and provide air pressure measured value to air regulation PID 
control logic. 

            

  Figure 4.2.1            Figure 4.2.2            Figure 4.2.3 

4.2.3. Spray Lance 

The Spraying Systems patent pending 137420 series air 
atomizing nozzle is specially designed for marine engine off 
gas SCR application. It can generate very fine spray droplets 
with assistance of compressive air (or other gases). It needs a 
minimum pressure and minimum flow of liquid and air to 
work correctly. If the air pressure is too low, there will be 
insufficient atomization and large spray droplets will be 
formed which might not evaporate in a sufficient manner. If 
there is not enough liquid (urea solution), chemical reaction 
in catalyst unit will not be sufficient. 
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Spray lance will be installed at the place of customer specified in marine engine offgas duct.  Please 
refer to Figure 4.2.3.  
 

 
Figure 4.2.3. 

 
 

NOTE 

 IT IS IMPORTANT TO ALWAYS KEEP SPRAY LANCES FEEDED WITH 
ATOMIZING AIR BEFORE FEEDED WITH UREA. 

 IT IS IMPORTANT TO ALWAYS STOP LIQUID SUPPLY TO SPRAY LANCE 
BEFORE STOPING ATOMIZING AIR SUPPLY TO SPRAY LANCE. 

 

4.3. Static Mixer 

Static mixer is a patent pending design for marine engine offgas in-duct 
mixing. It is to be installed in flue gas duct. It will help to generate several 
local swirl gas currents so as to intensify mixing effect. The purpose is to 
mix flue gas and vaporized reagent evenly before entering into catalyst unit.  
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5. OPERATING INSTRUCTIONS 

This section provides general information and the basic guidelines for starting the system. These 
instructions should be used with your owner/operator plant–specific operating procedures. Operating 
checks and adjustments are performed to maintain efficient operation of the plant and prevent any 
unscheduled plant shutdowns. 

It is important to operate the system under following restrictions: 

• The machine has to be used according to this manual. 
• The used liquid is urea solution/water, it has a minimum conductivity of >25μS/cm and is clean. 
• The area where the system is placed is 5 - 40°C, is clean and is not humid. 
• The operators are educated to operate the machine and are authorized to do so. 

5.1. General instructions 

5.1.1. Before Start 

Following steps have to be executed before starting up the system: 

• Check and make sure all equipment, piping, wiring etc are finished. 
• System and piping leakage is already checked. 
• Check and make sure all piping and components/equipment are flushed and clean. 
• Urea tank is not at low low level. 
• Urea solution is fed to system correctly. Use clean water for first running and site commissioning 

before using urea solution. 
• Make sure urea solution temperature is above its saturation temperature. 
• Compressive air is supplied correctly. 
• Power supply is already set correctly. 
• All valves are in correct status. 
• Check if the emergency stops are out. If activated, check why it is activated and by whom. Make 

sure it is safe to deactivate the emergency stop. 

5.1.2. First Running 

Following steps have to be executed: 

• Before switching on the main power switch, verify the input voltage and check if the phases are 
not short-circuited. 

• Check the electrical connection of interface signals and installed components. The signals can be 
monitored onto the controller or DCS. 

• Verify the configuration of the control system according to the available sensors and actuators in 
the system. 

• Verify the calibration of all sensors and actuators in the control system. Verify especially the 
calibration of the interface signals. 

• Set up all parameters in the control system: 
• Set status of valves according to P&I diagrams. 
• Use clean water to replace urea solution for first running and site commissioning, if possible.  
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5.1.3. Daily use 
 

 
Cautions:  See paragraph 1.2 for details on PPE and required training. 

5.1.4. Before running the system 
Please refer to Before Start part. 

5.1.5. Normal running 
Please refer to Normal Operation. 

5.1.6. Emergency situations  
In case of an emergency, press the emergency stop button: 
• The pumps will stop running. 
• The nozzle(s) will stop spraying. 
•  All regulations will stop 
• An alarm message will appear on HMI. 

 

 
 
USE THE EMERGENCY STOP ONLY IN CASE OF EMERGENCY 

5.2. Normal Operation 

5.2.1. Valve Status 
Please refer to Process Diagram while reading following table for valve status. 

S/N Code Operation Status in normal operation 
1 L1-V1 Manual Open 
2 L2-V1 Manual Open 
3 L2-V2 Manual Open 
4 L2-V3 Manual Open 
5 L2-V4 Manual Open 
6 L2-V5 Manual Close 
7 L2-V6 Manual Close 
8 L5-V1 Manual Open 
9 A1-V1 Manual Open 
10 A1-FC1 Manual Open 
11 A2-H1 Auto/Pilot Based on pilot air 

12 A2-H1a Auto Signal control 

13 A4-B1 Auto Open during spray and purging 
Close during stop 

14 A4-V1 Manual Open 
15 A5-V1 Manual Open 

16 A5-B1 Auto Close during spray 
Open during purging 

17 A5-V2 Manual Open 
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18 C1-V1 Manual Open 
19 C1-FC1 Manual Open 
20 C1-FC2 Manual Open 
21 Z1-V1 Manual Open 
22 Z1-V2 Manual Open 
23 Z1-V3 Manual Open 
24 Z1-V4 Manual Open 

5.2.2. Parameters and HMI 

Please refer to HMI Operation Instruction (separate document). 

5.3. Inspections, cleaning, replacement of parts 

Maintenance/repair other than described hereafter is intended to be performed by skilled and 
authorized personnel.  

5.3.1. System Inspection 

Step Description 
1 Daily check operating air and liquid pressures on the lances.  
2 Check nozzle/lance according to nozzle/lance instruction if necessary. 

5.3.2. Cleaning of the liquid filter 

Step Description 
1 Make sure cleaning liquid filter doesn’t impact on system operation. 
2 Shift to the other pump if the corresponding pump is in running. 
3 Close manual ball valves before liquid filter and after pump. 
4 Open liquid filter. Take out filter screen. 
5 Clean or replace the filter screen. 
6 Set cleaned screen back. Make sure screw is tightened. 
7 Open manual ball valves before liquid filter and after pump. Make sure no leakage. 

5.3.3. Cleaning of the air filter 

Step Description 
1 Make sure cleaning air filter doesn’t impact on system operation. 
2 Refer to air filter/regulator manual for cleaning operation. 
3 Clean and replace the filter according to vendor instructions. 

5.3.4. Spare parts 

Please check with Spraying Systems China for necessary spare parts or any other parts you need.   

5.4. Troubleshooting 

Please refer to Trouble shooting 
 

 



 USER MANUAL UREA SPRAY SYSTEM 

25 

6. STORAGE AND HANDLING INSTRUCTION 
 

6.1. Transportation 

6.1.1. Transportation should only be executed by skilled professionals.  
6.1.2. Handle with care for all packages and all goods.  
6.1.3. Avoid shock damage. 

6.2. Lances Storage  

6.2.1. Rain proof storage is needed. 
6.2.2. Protection from weather, such as rain, is required to avoid deterioration of the packing material. 
6.2.3. Keep product in the packing material until ready for installation to reduce the possibility of 

product damage. 
6.2.4. Handle with care to avoid damage to the lance components. 
6.2.5. DO NOT keep goods in stack of packaging. 
6.2.6. Hoses and hose assemblies are prone to a natural aging process even when stored under 

optimum conditions. Therefore the product life time is limited. It is recommended that the life 
time of a hose assembly shall not exceed a period of three years including a possible storage 
period of two years. 

6.3.   System Storage 

6.3.1. Rain proof storage is needed.  
6.3.2. It is preferable to store skids indoors in a dry place between 0°C - 40°C. 
6.3.3. Keep product in the packing material until ready for installation to reduce the possibility of 

product damage.  
6.3.4. Skids should be wiped clean with wet wiper and dried with compressive air after cleaning. 

 



 USER MANUAL UREA SPRAY SYSTEM 

26 

 

 

WARNING 

DO NOT flush outside of system and its components with water at any time. 
 

6.3.5. Follow component instructions. 
6.3.6. When skids are taken out of wooden case package, all end connections should be covered with 

caps, blind flanges, tape or other proper methods. 

6.4. Lifting/Handling 

6.4.1. Handled by qualified or licensed personnel. 
6.4.2. A proper handling plan should be created by certified personnel prior to lifting.  
6.4.3. User proper handling machine.  

WARNING 

NEVER lift equipment by strapping it at any of the components or piping! 

                       
 

           

90º - 120º
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7. INSTALLATION 
 

 ATTENTION 

 IT IS REQUIRED TO HAVE TRAINED PROFESSIONAL WORKERS TO DO 
INSTALLATION. 

 PLEASE READ ENGINEERING DRAWINGS AND DOCUMENTS AND MAKE 
SURE YOU UNDERSTAND THE DRAWINGS AND DOCUMENTS BEFORE 
EQUIPMENT INSTALLATION.  

 
Following steps have to be executed: 

• Install equipment and injector and related accessories properly. Equipment must be handled with 
an appropriate lifting device. Please refer to Lifting/Handling. 

• Fix equipment by means of anchor bolts or other proper ways.  

• Connect the electrical power supply, urea supply, compressed air supply and instrument air 
supply according to the required specifications. 

• Install piping between urea tanks and system unit. Pressure drop across the piping at maximum 
flow should be minimized. 

• Install recirculation piping between pump skid and urea tank, if any. 

• Install piping between system unit and injector. Pressure drop across the piping at maximum 
flow should be minimized.  

• Purge and clean all the piping and make sure all piping is clean before connection to equipment. 

• Connect the electrical components according to the electrical drawings. Use an appropriate wire 
size depending on the distance between DCS, control panel and particular component.  Plug or 
cover the unused cable glands with blank plugs. 

• Connect the interface signals according to the electrical drawings. 

• Execute a pressure test for air and liquid piping. Check for leakages. 
 

 ATTENTION 

The Buyer or the User needs to provide anti-freezing measures in case of need. 
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8.  MAINTEMANCE 
 

 IMPORTANT NOTE 

 Regular maintenance and cleaning of the machine is very important to make sure the 
machine will always operate correctly. 

 Please refer to manual of each individual component before you check it.  

8.1. Weekly 

• Check liquid strainers and air filters. Remove dirt, if any. 
• Check if water is accumulated and collected in the air filters. If yes: remove it. 
 

ATTENTION 

 Make sure your maintenance action doesn’t impact system operation. 
 Do not forget to open the valves again after cleaning strainers or filters. 

8.2. Monthly 
When the system is not in service:  

• Do all weekly maintenance (refer to Weekly ). 
• Check if injector is free of dirt and in good condition. 

8.3. Every 3 months 
When the system is not in service; actuate all valves manually once. This prevents them from not 
opening and closing at all after a period of not using them. 

ATTENTION 

Make sure to set valve status back in the same way as they are before. 

8.4. Every 6 months 

• Verify the proper working of all individual components (Pumps, valves, pressure regulator, 
pressure switches, sensors …).   

• Clean and dedust the installation. 
• Equipment should be wiped clean with wet wiper during cleaning and dried with compressive 

air after cleaning. 
 
 

WARNING 

DO NOT flush outside of system and its components with water at any time. 
 

8.5. Spare parts 
Please check with Spraying Systems China for necessary spare parts or any other parts you need.   
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9. TROUBLE SHOOTING 
Dosing Unit 

 故障 
Damage/Error/Failure 

对 SCR 系统的影响 
Effect on SCR system 

对主机的影响 
Effect on Engine 

现象/Phenomena 
(Alarm, Indication) 

对策 
Countermeasures 

1 进气压力低 
Air inlet pressure low 

 .泵站系统可能不工作 
Dosing system may not work 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 泵站气体入口压力低报警 
Dosing unit air inlet pressure low 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检查气路入口压力开关 
Check air inlet pressure switch 

 检查气源及开关阀 
Check air supply and on/off valve 

2 主气体减压阀故障 
Main air regulator failure 

 .泵站系统可能不工作 
Dosing system may not work 

 喷雾效果差 
Bad spray performance 

 脱硝效率低 
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 喷枪气压低报警 
Injector air inlet pressure low 

 泵站出口气体压力表读数偏低或为0 
Dosing unit outlet air pressure gauge 
reading low 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检查主气体减压阀 
Check main air regulator 

 检查先导气体回路 
Check pilot air line 

3 
尿素溶液断供或不足 
No or insufficient urea solution 
feed in 

 .泵站系统可能不工作 
Dosing system may not work 

 脱硝效率低 
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 喷枪液压低报警 
Injector liquid inlet pressure reading low 

 泵站出口液体压力比读数低 
Dosing unit outlet liquid pressure low 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检查尿素储罐液位、供液系统和管路系统 
Check urea buffer tank liquid level, feeding system and 
piping system. 

4 单泵故障 
Single pump failure 

 双泵中的一个泵发生故障时，

切换到另一个泵工作 
Working pump shift to the 
other 

  单泵故障报警 
Pump failure alarm 

 检查并修复故障泵 
Check and repair pump 

5 双泵故障 
Both pumps failure 

 .泵站系统不能工作 
Dosing system doesn’t work 

 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 泵故障报警 
Pump failure alarm 

 系统停机 
System Stop 

 检查并修复泵 
Check and repair pump 

6 液体流量计故障 
Liquid flowmeter failure 

 .泵站系统可能不工作 
Dosing system may not work 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 液体流量计故障或报警 
Liquid flowmeter error/alarm 

 检查并修复液体流量计 
Check and recover liquid flowmeter 

7 

喷枪入口无供气或供气不足（入
口气压低） 
No air supply or insufficient air 
supply at injector inlet (inlet air 
pressure low) 

 .泵站系统可能不工作 
Dosing system may not work 

 喷雾效果差 
Bad spray performance 

 脱硝效率低 
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 喷枪气压低报警 
Injector air inlet pressure low 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检查喷枪入口前的所有气路及元件 
Check all air line and components before injector inlet 

8 

喷枪入口无供液或供液不足(喷
枪入口液压低) 
No liquid supply or insufficient 
liquid supply at injector inlet 
(inlet liquid pressure low) 

 .泵站系统可能不工作 
Dosing system may not work 

 脱硝效率低 
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 喷枪液压低报警 
Injector liquid inlet pressure low 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检测泵及泵的调节 
Check pump and its regulation 

 检查喷枪入口前的所有液路及元件 
Check all liquid line and components before injector inlet 

9   尿素消耗量过大 
Too much urea consumption    喷枪液压高报警 

Injector liquid inlet pressure high 
 切换到标准的Tier II模式，SCR系统停止运行 

Switch to standard TIER II mode without SCR operation 



 USER MANUAL UREA SPRAY SYSTEM 

30 

 喷雾效果差 
Bad spray performance 

 氨逃逸过高 
Ammonia slip high 

 液体流量高报警 
Liquid flow high 
 

 检测喷枪前所有系统和元件 
Check all the system and components before injector 

 检测喷雾系统外的仪表 
Check all instruments out of spray system 

10 喷枪入口液压过高 

 尿素消耗量过低 
Too low urea consumption 

 脱硝效率低 
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 喷枪液压高报警 
Injector liquid inlet pressure high 

 液体流量低报警 
Liquid flow low 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检查喷嘴/喷枪是否堵塞 
Check the Nozzle/injector 

11 喷枪入口气压过高 

 尿素消耗量低 
Low urea consumption 

 气体无调节 
No air regulation 

 脱硝效率低 
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 喷枪气压高报警 
Injector air inlet pressure high 

 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 

 检查主气体减压阀 
Check main air regulator 

 检查先导气体回路 
Check pilot air line 

 检查气体压力检测元件 
Check air instruments 

 
Injection and mixing duct 

 故障 
Damage/Error/Failure 

对 SCR 系统的影响 
Effect on SCR System 

对主机的影响 
Effect on Engine

现象/Phenomena 
(Alarm, Indication) 

对策 
Countermeasures 

1 喷嘴/喷枪气路堵塞 
Nozzle/Injector gas blocked 

 NOx脱除率低  
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 气体流量低报警 
Air flow low 

 在喷枪入口气压正常的情况下气体无

流量或极低流量 
No liquid flow or very low liquid flow 
while injector air inlet pressure remains 
normal. 

 尿素流量无报警情况下脱硝效率极低 
NOx reduction efficiency very low while 
no urea flow alarm 

 检查喷嘴/喷枪 
Check the Nozzle/injector 

2 喷嘴/喷枪液路堵塞 
Nozzle/Injector liquid blocked 

 没有尿素溶液喷雾或尿素溶

液喷雾量少  
No Urea solution or less 
sprayed 

 脱硝效率低  
NOx reduction efficiency low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 液体流量偏差过大报警 
Flow deviation alarm 

 在喷枪入口液压高的情况下液体无流

量或极低流量 
No liquid flow or very low flow while 
injector inlet pressure high 

 脱硝效率低  
NOx reduction efficiency low 

 检查喷嘴/喷枪 
Check the Nozzle/injector 

3 
喷枪安装不紧固导致烟气泄漏 
Injector not well installed and 
cause gas leakage 

 SCR系统脱硝效率可能低 
NOx reduction efficiency may 
low 

 NOx排放超标 
NOx emission 
higher than 
limitation 

 烟气泄漏 
Flue gas leakage 

 目视检查 
Visual check 

 其他必要检查 
Other necessary inspection 

 切换到标准的Tier II模式，SCR系统停止运行 
Switch to standard TIER II mode without SCR operation 
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10. SPRAY LANCE AND NOZZLE INSTRUCTIONS 
(INSTALLATION, OPERATION AND MAINTENANCE ) 

 

INSTALLATION 

On systems that are new, or have been extensively modified, it is advisable to flush all the supply piping 
to the Air Atomizing Assembly before making the final connections. Some of the nozzle passages are 
small and could become plugged with welded slag or other construction debris. 
 

DISASSEMBLY 

 
It is strongly recommended that the entire lance be allowed to cool to ambient temperature before 
attempting to remove the nozzle assembly. The outside of the nozzle will cool more rapidly than the 
internal portions of the nozzle. This can result in temporary distortion of the nozzle components. 
Movement of the threads under these conditions will cause severe galling. 
 

ASSEMBLY 

 
Cleaning 
 
Before assembly, all of the mating surfaces should be thoroughly cleaned of debris, corrosion, and/or 
oxide build up. 
 
Thread Lubricant 
 
All threads should be coated with a high temperature anti-seize lubricant. SSCo recommends the 
following (or equal): 
 

JET LUBE 
NIKAL 

-56 F to 2600 F 
Pure Nickel 

Extreme Temperature 
Anti-Seize Lubricant 

 
The male thread and leading thread of the female component should both be coated with lubricant. This 
will ensure even coating of the contact surfaces. 
 
A regular commercial thread sealer (i.e. Teflon based paste) is sufficient for the pressure gauge 
connection (if provided). 
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NOZZLE 
 
The following is the suggested method of assembling the nozzles (See Figure 1): 
 
Coat the thread with anti-seize compound and place a small amount of anti-seize compound in the lead 
thread of the nozzle holder. 
 

 
 

Figure 1 
NOZZLE OPERATION 

 
Nozzle operation is required to follow spray performance curve or datasheet. 

NOTE 

 IT IS IMPORTANT TO ALWAYS KEEP SPRAY LANCES FEEDED WITH 
ATOMIZING AIR BEFORE FEEDED WITH UREA.  

 IT IS IMPORTANT TO ALWAYS STOP LIQUID SUPPLY BEFORE STOPING 
ATOMIZING AIR SUPPLY TO SPRAY LANCE. 
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11. SUSTAINABILITY AND ENVIRONMENTAL CARE 
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Sustainability and Environmental Care 
 
1. Declaration of Sustainability 

  
Spraying Systems China has been keeping philosophy of sustainability and environmental care. We design to use 
environmental-friendly materials. For some materials that may contain environmental impact substances, the amount of 
it will be controlled within a limitation by relative laws/regulations of China. For those of no law or regulation, we will 
control it to the lowest impact to our environment. 
 
2. Following table shows substances that may be contained in this product or components of this product 

 
Equipment/ 
components/ 

parts 

Six Hazardous Substance Note 

 Pb Hg Cd Cr (VI) PBB PBDE  
Pipe ○ ○ ○ ○ ○ ○  
Flange ○ ○ ○ ○ ○ ○  
Gasket ○ ○ ○ ○ ○ ○  
Fasteners ○ ○ ○ ○ ○ ○  
valve ○ ○ ○ ○ ○ ○  
Liquid strainer ○ ○ ○ ○ ○ ○  
Pump Motor × ○ ○ ○ ○ ○ PCB 
Lube oil/grease ○ ○ ○ ○ ○ ○  
Pump body ○ ○ ○ ○ ○ ○  
Pump shaft seal ○ ○ ○ ○ ○ ○  
OF pressure gauge ○ ○ ○ ○ ○ ○  
flowmeter × ○ ○ ○ ○ ○ PCB 
transmitter × ○ ○ ○ ○ ○ PCB 
Gas filter ○ ○ ○ ○ ○ ○  
Gas regulator ○ ○ ○ ○ ○ ○  
Solenoid valve ○ ○ ○ ○ ○ ○  
Solenoid coil ○ ○ ○ ○ ○ ○  
Cables/wires ○ ○ ○ ○ ○ ○  
Controller/board × ○ ○ ○ ○ ○ PCB 
Inverter/board × ○ ○ ○ ○ ○ PCB 
Cabinet/box ○ ○ ○ ○ ○ ○  
Fluorescent lamp ○ × ○ ○ ○ ○  
Frame/Base ○ ○ ○ ○ ○ ○  
Spray gun ○ ○ ○ ○ ○ ○  
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Nozzle ○ ○ ○ ○ ○ ○  
Packing ○ ○ ○ ○ ○ ○  
Rubber hose ○ ○ ○ ○ ○ ○  
Metal hose ○ ○ ○ ○ ○ ○  
Battery  × ○ ○ ○ ○ ○  

 
Y：  Contained. 
N： Not contained. 
○：  Contained. But within limitations by GB/T26572. 
×： Contained. May out of limitations by GB/T26572. But no existing substitution. The substances will be 

controlled to lowest impact.  
 
3. Disposal treatment suggestions 

 
Disposals Treatment 

Electronic components. 
PCBs 

Collected and sent to certified organizations for treatment. 

Iron/steel products Recycle 

Plastic products 
 Consult  local  government  or  related  organizations 

before treatment. 
 Recycle, if possible. 

Graphite packing and related products Recycle 
Lamp, bubble and related products Treat according to local laws and/ regulations.   
Batteries or related products Treat according to local laws and/ regulations.   
Mineral lube oil/grease Treat according to local laws and/ regulations.   

 
Note: 
1） In case there’s any local regulations or laws special for above listed disposals, please refer to the laws and 

regulations. 
2） For the material/disposal that is not hazardous itself but may contaminated with substances listed in The National 

Hazardous Waste List, please treat it as hazardous waste/disposal. 
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The following procedures cover the maintenance and inspection of Flowbus EPT Series
actuators. All work should be undertaken by a competent, trained technician, using
the correct tools and equipment, and following good working practice. Where
procedures in this manual conflict with local legislation, statutory provisions or plant
safe working practices all differences should be reviewed and resolved by authorized
representatives of the customer and Flowbus.

Service Interval 
The normal recommended service interval for the EPT-Series Actuator is every three
years. To maintain the normal recommended service interval, operating conditions
should be as follows.

- The air supply should not exceed the maximum operating pressure
indicated in the technical data.

- The operating temperature should be between -20° & 80°.
- The air supply clean, dry instrument air.
- All operating & maintenance instructions should be followed.

CAUTION  The normal service interval cannot be guaranteed if these conditions are not
followed.

Regular actuator inspection should be carried out according to the customer’s
maintenance regime.

Preparation for Work
Confirm all electrical and pneumatic power supplies have been isolated and removed
from the actuator before commencing any work.
Also remove any piping or ancillary equipment that may interfere with or reduce
access to the actuator modules that are to be worked on.

WARNING  EPT Series actuators should be earthed during installation to meet local
plant and national safety requirements.

Correct Equipment
To prevent damage a commercial seal removing tool or a small screwdriver with sharp
corners rounded off should be used to remove seals from seal grooves.
All pipe threads should be sealed using a non-hardening thread sealant. 

CAUTION  Care should be taken to follow all instructions supplied by the sealants
manufacturer.

Work Area
Flowbus recommends that where possible actuator disassembly should be performed
in a clean area on a workbench.
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CAUTION  Alternative lubricants should not be used without prior written approval of
Flowbus. This is to ensure that the lubricants used are compatible with the
actuator materials and suitable for use over the actuators working range.

Lubrication Position
1. Piston, Cylinder Tube, Seals       2. Guide Block, Bars
3. Bushing, Yoke Seals 4. Yoke, Sliding Block, Sliding Pin

Grease Specification    
Manufacturer: Shell
Model No. Gadus S2 V220
Color: Brown

Additional grease is required in the following conditions
1. Moisture found inside pipeline (Water ingress and/or condensation)
2. Frequency of operation

- Over 100,000 cycle time per year
- Less than 3 cycle time per year

3. Over 100 ambient temperature

CAUTION  This is the standard grease specification for Flowbus EPT Series actuators. If
an alternative was supplied to customer requirements for special service
applications this will be noted in the job specific documentation. This is
available on request.

All tools/hexagons are metric standard. The following tools are required for
maintenance work 
Large adjustable wrench Two large screwdrivers Seal removing tool
Allen wrench set Set of open/box-end wrenches
Rubber or leather mallet Torque wrench
If available the following tools can aid with maintenance work.
Air driver                           Air driver wrench set
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Important Information
Where the following procedures contain safety critical information this is highlighted
with the following text :

DANGER    This is the signal word used to indicate an imminently hazardous situation
that, If not avoided, will result in death or sever injury. This signal word is to
be limited to the most extreme situations.

WARNING  This is the signal word used to indicate a potentially hazardous situation
which, If not avoided, could result in death or severe injury.   

CAUTION  This is the signal word used to indicate a potentially hazardous situation
which, If not avoided, could result in moderate or minor injury. It may also
be sued to alert against unsafe practices.

Abbreviations
The following abbreviations are used :
SA :  Stroke Adjuster
JO : Jackscrew Override
HO : Hydraulic Override

WARNING  During transportation, installation and assembly the actuator should be
moved using lifting eyes.

The following checks should be made as part of a regular preventative maintenance
schedule. The period between checks will depend on the frequency of operation and
service conditions.
1. Ensure the actuator operates smoothly and in the required cycle time. 

The actuator should be tested using all existing control methods e.g. manual
override, local and remote controls, particularly if the actuator is not frequently
operated.

2. Check the supply pressure of the operating media is at the required range. 
3. Visually inspect the actuator and ancillary equipment for signs of physical damage or

corrosion.
4. Check all pneumatic connections for leaks.

Service Tools
The following items may be useful during regular maintenance checks 
1. Flowbus Service Kit             2. Leak Detector Spray      

02 l Introduction
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1.6 Expanded view of EPT106~160 models 1-0 Housing Ductile Iron 1 -
1-1 Dowel Pin Carbon Steel 2 -
2-0 Cover Carbon Steel 1 -
2-1 Gasket NON ASBESTOS 1 -
2-2 Bolt Carbon Steel 16 -
2-3 Bolt Carbon Steel 4 -
2-4 Cover Protection Carbon Steel 4 -
3-0 Yoke Carbon Steel 1 -
3-1 Yoke Seal BUNA-N 2 -
3-2 Yoke Thrust Bearing Bronze 1 -
3-3 Yoke Bottom Bushing Engineering Plastic 1 -
4-0 Guide Block Carbon Steel 1 Nitriding Applied
4-1 Guide Block Bushing ASTM B427 2 Steel, Bronze, Teflon
4-2 Guide Block Stopper Alloy Steel 1 DA Only 
4-3 Setting Screw Alloy Steel 2 -
5-0 Guide Rod Alloy Steel 1 Heat Treatment
6-0 Sliding Block Pin Alloy Steel 2 Heat Treatment
6-1 Sliding Block Bronze 2 -
6-2 Snap Ring Spring Steel 2 -
7-0 Yoke Top Bushing Bronze 1 -
7-1 Top Bushing Seal BUNA-N 1 -
8-0 Indicator / Namuar Indicator Carbon Steel 1 -
8-1 Bolt Carbon Steel 4 -
8-2 Visual Indicator - 1 Sticker
8-3 Namur Plate Stainless Steel 1 -
8-4 Support Bar Stainless Steel 4 -
8-7 Thrust W/Bolt Stainless Steel 4 -
9-0 DA Adjust Bolt Carbon Steel *1/2 -
9-1 DA Adjust Seal BUNA-N *2/4 -
9-2 DA Adjust Nut Carbon Steel *1/2 -
9-3 DA Adjust Cap Carbon Steel *1/2 -
10-0 A'SSY Bracket Carbon Steel 2 -
10-1 Bolt & S/Washer Carbon Steel 4 -
11-0 Check V/V Vent Stainless Steel 1Set -
12-0 Housing Side Gasket NON ASBESTOS 2 -
13-0 Dowel Pin Carbon Steel 4 -
14-0 Double Acting End Cover Carbon Steel 1 DA Only 
15-0 Bolt & S/Washer Alloy Steel *4/8 -
15-1 Bolt & Nut & S/Washer Alloy Steel 4 DA Only 
16-0 Head Flange Carbon Steel 1 -
16-1 Head Flange Out Seal BUNA-N 1 -
16-2 Bushing Head Flange ASTM B 427 1 Steel, Bronze, Teflon
16-3 Head Flange Seal PTFE+BUNA-N 2Set -
16-4 Head Flange Seal Cover Carbon Steel 1 -
16-5 Thrust W/Bolt Stainless Steel *2/4 -
17-0 Piston Rod Alloy Steel 1 Heat Treatment
17-1 Piston Rod Nut Carbon Steel 1 -
18-0 Piston Carbon Steel 1 -
18-1 Piston Seal BUNA-N 1 -
18-2 Back Up Ring RTFE 1 BRONZE+PTFE
18-3 Piston Inner Seal BUNA-N 1 -
18-4 Piston Washer Alloy Steel 2 Nitriding Applied
19-0 Cylinder Tube Carbon Steel 1 Hard Chrome Plated
20-0 Bottom Flange Carbon Steel 1 -
20-1 Bottom Flange Seal BUNA-N 1 -
21-0 Tie Rod Carbon Steel 6~20 -
21-1 Eye Plate Carbon Steel 1 -
21-2 Tie Rod Hex Nut Alloy Steel 6~20 -
23-0 Air Plug Carbon Steel 2 -
24-0 Spring Rod Alloy Steel 1 Heat Treatment
25-0 Top Cover Carbon Steel 1 -
25-1 Top Cover Bushing ASTM B427 1 Steel, Bronze, Teflon
26-0 Spring Tube Carbon Steel 1 -
26-1 Eye Plate Carbon Steel 1 -
27-0 Spring Spring Steel 1 -
28-0 Retainer Carbon Steel 1 -
28-1 Spring Rod Plan Washer Alloy Steel 1 -
28-2 Lock Nut Alloy Steel 1 -
29-0 Bottom Cover Carbon Steel 1 -
30-0 Spring End Cover Carbon Steel 1 -
30-1 Spring End Cover Seal BUNA-N 1 -
30-2 Bolt Alloy Steel *6/8 -
31-0 SR Adjust Bolt Carbon Steel 1 -
31-1 SR Adjust Seal BUNA-N 1 -
31-2 SR Adjust Cap Carbon Steel 1 -

RemarksQ'TYDescription MaterialPart No.

Parts List

2-1 Gasket NON ASBESTOS 1 -
3-1 Yoke Seal BUNA-N 2 -
3-2 Yoke Thrust Bearing Bronze 1 -
3-3 Yoke Bottom Bushing Engineering Plastic 1 -
6-1 Sliding Block Bronze 2 -
6-2 Snap Ring Spring Steel 2 -
7-1 Top Bushing Seal BUNA-N 1 -
9-1 DA Adjust Seal BUNA-N *2/4 -
12-0 Housing Side Gasket NON ASBESTOS 2 -
16-1 Head Flange Out Seal BUNA-N 1 -
16-3 Head Flange Seal PTFE+BUNA-N 2SET -
18-1 Piston Seal BUNA-N 1 -
18-2 Back Up Ring RTFE 1 PTFE(Bronze) 
18-3 Piston Inner Seal BUNA-N 1 -
20-1 Bottom Flange Seal BUNA-N 1 -
30-1 Spring End Cover Seal BUNA-N 1 Spring Module Only
31-1 SR Adjust Seal BUNA-N 1 Spring Module Only

RemarksQ'TYDescription MaterialPart No.

Spare Parts List

*Part No. 9-1 : 2-Spring Retrun, 4-Double Acting 

*Part No. 9-0 : 1-Spring Retrun, 2-Double Acting 
9-1 : 2-Spring Return, 4-Double Acting 
9-2 : 1-Spring Return, 2-Double Acting 
9-3 : 1-Spring Return, 2-Double Acting 

*Part No. 15-0 : 4-Double Acting, 8-Spring Return
*Part No. 16-5 : 2-EPT 106~108 Model 

4-EPT 110~160 Model  
*Part No. 30-2 : 6-EPT 106~108 Model

8-EPT 110~160 Model 
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1.6 Expanded view of EPT200 and above models 1-0 Housing Ductile Iron 1 -
1-1 Dowel Pin Carbon Steel 2 -
2-0 Cover Carbon Steel 1 -
2-1 Gasket NON ASBESTOS 1 -
2-2 Bolt Carbon Steel 16/24 -
2-3 Bolt Carbon Steel 4 -
2-4 Cover Protection Carbon Steel 4 -
3-0 Yoke Carbon Steel 1 -
3-1 Yoke Seal BUNA-N 2 -
3-2 Yoke Thrust Bearing Bronze 1 -
3-3 Yoke Bottom Bushing Engineering Plastic 1 -
4-0 Guide Block Carbon Steel 1 Nitriding Applied
4-1 Guide Block Bushing ASTM B427 2 Steel, Bronze, Teflon
4-2 Guide Block Stopper Alloy Steel 1 DA Only 
4-3 Setting Screw Alloy Steel 2 -
5-0 Guide Rod Alloy Steel 1 Heat Treatment
6-0 Sliding Block Pin Alloy Steel 2 Heat Treatment
6-1 Sliding Block Bronze 2 -
6-2 Snap Ring Spring Steel 2 -
7-0 Yoke Top Bushing Bronze 1 -
7-1 Top Bushing Seal BUNA-N 1 -
8-0 Indicator / Namuar Indicator Carbon Steel 1 -
8-1 Bolt Carbon Steel 4 -
8-2 Visual Indicator - 1 Sticker
8-3 Namur Plate Stainless Steel 1 -
8-4 Support Bar Stainless Steel 4 -
8-7 Thrust W/Bolt Stainless Steel 4 -
9-0 DA Adjust Bolt Carbon Steel *1/2 -
9-1 DA Adjust Seal BUNA-N *2/4 -
9-2 DA Adjust Nut Carbon Steel *1/2 -
9-3 DA Adjust Cap Carbon Steel *1/2 -
10-0 A'SSY Bracket Carbon Steel 2 -
10-1 Bolt & S/Washer Carbon Steel 4 -
11-0 Check V/V Vent Stainless Steel 1Set -
12-0 Housing Side Gasket NON ASBESTOS 2 -
13-0 Dowel Pin Carbon Steel 4/8 -
14-0 Double Acting End Cover Carbon Steel 1 DA Only 
15-0 Bolt & S/Washer Alloy Steel *4/8 -
15-1 Bolt & Nut & S/Washer Alloy Steel 4 DA Only
16-0 Head Flange Carbon Steel 1 -
16-1 Head Flange Out Seal BUNA-N 1 -
16-2 Bushing Head Flange ASTM B 427 1 Steel, Bronze, Teflon
16-3 Head Flange Seal PTFE+BUNA-N 2SET -
16-4 Head Flange Seal Cover Carbon Steel 1 -
16-5 Thrust W/Bolt Stainless Steel *2/4 -
17-0 Piston Rod Alloy Steel 1 Heat Treatment
17-1 Piston Rod Nut Carbon Steel 1 -
18-0 Piston Carbon Steel 1 -
18-1 Piston Seal BUNA-N 1 -
18-2 Back Up Ring RTFE 1 BRONZE+PTFE
18-3 Piston Inner Seal BUNA-N 1 -
18-4 Piston Washer Alloy Steel 2 Nitriding Applied
19-0 Cylinder Tube Carbon Steel 1 Hard Chrome Plated
20-0 Bottom Flange Carbon Steel 1 -
20-1 Bottom Flange Seal BUNA-N 1 -
21-0 Tie Rod Carbon Steel 16~28 -
21-1 Eye Plate Carbon Steel 1 -
21-2 Tie Rod Hex Nut Alloy Steel 16~28 -
23-0 Air Plug Carbon Steel 2 -
24-0 Spring Rod A Alloy Steel 1 Heat Treatment
24-1 Spring Rod B Alloy Steel 1 Heat Treatment
25-0 Top Cover Carbon Steel 1 -
25-1 Spring Rod Bushing ASTM B 427 1 -
26-0 Spring Tube Carbon Steel 1 -
26-1 Spring Tube Eye Plate Carbon Steel 4 -
27-0 Spring Spring Steel 2 -
27-1 Retainer Plate Carbon Steel 1 -
27-2 Retainer Plate Bushing ASTM B 427 2 Steel, Bronze, Teflon
28-0 Retainer Carbon Steel 1 -
28-1 Retainer Washer Carbon Steel 1 -
29-0 Bottom Cover Carbon Steel 1 -
29-1 Bottom Cover Bushing ASTM B 427 1 -
30-0 Spring END Cover Carbon Steel 1 -
30-1 Spring END Cover Seal BUNA-N 1 -
30-2 Bolt Alloy Steel *8/10 -
30-3 Bolt & P/Washer Carbon Steel 4 -
31-0 SR Adjust Bolt Carbon Steel 1 -
31-1 SR Adjust Seal BUNA-N 2 -
31-2 SR Adjust Nut Carbon Steel 1 -
31-3 SR Adjust Cap Carbon Steel 1 -

RemarksQ'TYDescription MaterialPart No.
Parts List

Spare Parts List

2-1 Gasket NON ASBESTOS 1 -
3-1 Yoke Seal BUNA-N 2 -
3-2 Yoke Thrust Bearing Bronze 1 -
3-3 Yoke Bottom Bushing Engineering Plastic 1 -
6-1 Sliding Block Bronze 2 -
6-2 Snap Ring Spring Steel 2 -
7-1 Top Bushing Seal BUNA-N 1 -
9-1 DA Adjust Seal BUNA-N *2/4 -
12-0 Housing Side Gasket NON ASBESTOS 2 -
16-1 Head Flange Out Seal BUNA-N 1 -
16-3 Head Flange Seal PTFE+BUNA-N 2SET -
18-1 Piston Seal BUNA-N 1 -
18-2 Back Up Ring RTFE 1 PTFE(Bronze)
18-3 Piston Inner Seal BUNA-N 1 -
20-1 Bottom Flange Seal BUNA-N 1 -
30-1 Spring End Cover Seal BUNA-N 1 Spring Module Only
31-1 SR Adjust Seal BUNA-N 1 Spring Module Only

RemarksQ'TYDescription MaterialPart No.

*Part No. 9-1 : 2-Spring Retrun, 4-Double Acting 

*Part No. 9-0 : 1-Spring Retrun, 2-Double Acting 
9-1 : 2-Spring Return, 4-Double Acting 
9-2 : 1-Spring Return, 2-Double Acting 
9-3 : 1-Spring Return, 2-Double Acting 

*Part No. 15-0 : 4-Double Acting, 8-Spring Return
*Part No. 16-5 : 2-EPT 200 Model, 4-EPT 270 Model  
*Part No. 30-2 : 8-EPT 200 Model, 10-EPT 270 Model  
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DANGER    Ensure the actuator is fully vented and decontaminated before work
commences.

DANGER    Ensure all power supplies are removed before work commences.

DANGER    Do not remove the spring module while the spring is compressed.

DANGER    Where actuators are equipped with a spring cartridge mounted manual
override or stroke adjuster follow all instructions contained on the warning
tag wired to the spring cartridge cover plate.

1. If the Spring Module is to be removed it should be removed from the
Drive Module prior to Pneumatic Power Module removal or disassembly.

2. The Pneumatic Power Module can be disassembled while attached to the
Drive Module.

3. The assembly bolts and Drive Module cover should be removed when the
Power Module or Spring Modules is removed.

CAUTION The Drive Module cover gasket should be handled carefully during removal
to prevent tearing or damage.

4. When removing the Power Module or Spring Module care should be
taken to retain all guide pins and O-ring seals.

CAUTION Loss or damage to these items may cause misalignment or water ingress
after reassembly.

WARNING  Ensure the Pneumatic Power Module is fully vented and the operating air
supply disconnected before work commences.

CAUTION Use the correct tools when removing the piston and piston rod seals to
avoid damage.

NOTE        Review the instructions and warnings in section 2.1 before proceeding with
Pneumatic Power and Drive Module Disassembly.

Work Procedures
1. Disconnect pneumatic and electric power supplies then take the connection off the

actuator.

2. Remove the pressure inside of the power module. 

CAUTION Before work commences, ensure that explosive and/or noxious gas or liquid
are fully vented from the actuator and confirm using appropriate
measuring equipment.

3. Remove hexagon bolts (8-1) which are fixed between the indicator (8-0) and the
yoke (3-0).

4. Remove the indicator (8-0) from the yoke (3-0).
5. Remove the hexagon bolts (2-2) which are fixed to the cover (2-0) from the drive

module.
6. Remove the hexagon bolts (2-3) and the washer seals (2-4) from the cover (2-0).
7. Remove the cover (2-0) and the cover gasket (2-1) from the housing (1-0).

CAUTION Prepare a spare gasket before remove the cover (2-0) from the housing
(1-0).

8. Remove the bolts (2-3) and the washer seals (2-4) from the cover (2-0).
9. Remove the hexagon nuts (21-2) which are fixed to the bottom flange (20-0) and the

head flange (16-0).
10. Remove the eye plate (21-1) from the bottom flange (20-0).
11. Remove the tie rods (21-0) from the head flange (16-0).
12. Remove the bottom flange (20-0) from the cylinder tube (19-0). 

CAUTION Ensure that the cylinder tube should not be impacted during removal the
cylinder tube.

13. Remove the bottom flange seal (20-1) and the adjust bolt, nut, cap, seals
(9-0, 1, 2, 3).

14. Remove the cylinder tube (19-0) from the head flange (16-0).

WARNING  Do not give any damage to the outside of the cylinder tube when
removing cylinder tube

15. Remove the piston rod nut (17-1) from the piston rod (17-0) which is fixed to the
piston (18-0). 

16. Remove the piston washers (18-4) from the piston rod (17-0).
17. Remove the piston (18-0) from the piston rod (17-0).

CAUTION The piston inner seals should be handled carefully during removal from the
piston to prevent tearing or damage.

18. Remove the piston inner seals (18-3), the piston seal (18-1), and the backup ring (18-2).
19. Remove the thrust bolts (16-5) which are fixed to the head flange seal cover (16-4)

and the head flange (16-0).

08 l Actuator Disassembly
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42. Remove the bolts (10-1) from the housing (1-0) which are fixed to the accessory's
bracket (10-0). 

43. Remove the accessory s brackets (10-0) from the housing (1-0).
44. Remove the check valve vent (11-0) from the housing (1-0).

1. Disconnect pneumatic and electric power supplies.
2. Remove the pressure inside of the power module. 

CAUTION Before work commences, ensure that explosive and/or noxious gas or liquid
are fully vented from the actuator and confirm using appropriate
measuring equipment.

3. Remove the hexagon bolts (8-1) which are fixed to the indicator (8-0) and the yoke
(3-0).

4. Remove the indicator (8-0) from the yoke (3-0).
5. Remove the hexagon bolts (2-2) which are fixed to the cover (2-0) from the drive

module.
6. Remove the cover (2-0) and the cover gasket (2-1) from the housing (1-0).
7. Remove the hexagon bolts (2-3) and the washer seals (2-4) from the cover (2-0).
8. Remove the setting screws (4-3) from the guide block (4-0) and then remove the

spring rod (24-0).
9. Remove the bolts and spring washers (15-0) which are fixed between the housing 

(1-0) and the top cover (25-0).
10. Remove the housing side gaskets (12-0) and the spring module from the housing

(1-0).
11. Remove the SR adjust bolt, cap, seal (31-0, 1, 2) from the spring end cover (30-0).
12. Remove the bolts (30-2) which are fixed to the spring end cover (30-0).
13. Remove the spring end cover seal (30-1) from the spring end cover (30-0).
14. Remove the lock nut (28-2) and the spring rod plan washer (28-1) from the spring

rod (24-0). (Note:This category is applicable to EPT106-160 models only)

CAUTION Before removing the lock nut (28-2) from the spring rod (24-0), fix the
position of the spring by using the long bolt through the bolt hole of
the spring end cover (30-0) on the bottom cover (29-0) and then remove.

WARNING  Do not disassemble the spring cartridge. For further disassembly, contact
Flowbus.
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20. Remove the head flange seal cover (16-4) from the head flange (16-0).
21. Remove the hexagon bolts (15-0) which are fixed to the head flange (16-0) from

the housing (1-0).
22. Remove the head flange (16-0) from the housing (1-0).

CAUTION The housing side gasket should be handled carefully during the head
flange removal from the housing to prevent tearing or damage.

23. Remove the head flange seals (16-3) and the bushing head flange (16-2) from the
head flange (16-0).

24. Remove the housing side gaskets (12-0) from the housing (1-0).
25. Remove the set screws (4-3) which are fixed between the guide block (4-0) and the

piston rod (17-0).
26. Remove the piston rod (17-0) from the guide block (4-0).
27. Remove the adjust bolt, nut, cap, seals (9-0, 1, 2, 3) from the DA end cover (14-0).

CAUTION The eye plate(26-1) is fixed to the end cover(14-0). 

28.  Remove the bolts, nuts and spring washers (15-1) which are fixed to the DA end
cover (14-0) and the housing (1-0).

29. Remove the DA end cover (14-0) from the housing (1-0).
30. Remove the guide rod (5-0) from the housing (1-0).
31. Remove the top bushing (7-0) from the yoke (3-0).
32. Remove the top bushing seal (7-1) from top bushing (7-0).

CAUTION The top bushing seal should be handled carefully during removal to
prevent tearing or damage.

33. Remove the yoke (3-0) from the housing (1-0).
34. Remove the yoke seals (3-1), the yoke bottom thrust bearing (3-2) and the yoke

bottom bushing (3-3) from the yoke (3-0).

CAUTION The yoke seals should be handled carefully during removal to prevent
tearing or damage.

35. Remove the snap rings (6-2) from the yoke (3-0) which are fixed to the sliding bock
pins (6-0). 

36. Remove the sliding blocks (6-1) from the yoke (3-0).
37. Remove the guide block (4-0) and the sliding block pins (6-0)
38. Remove the sliding block pins (6-0) from the guide block (4-0).
39. Remove the set screws (4-3) from the guide block (4-0) which are fixed to the guide

block stopper (4-2).
40. Remove the guide block stopper (4-2) and the guide block bushings (4-1) from the

guide block (4-0).
41. Remove the dowel pins (1-1, 13-0) from the housing (1-0).

2.3 Spring Return Actuator ; Pneumatic Power, Drive & Spring Module

Actuator
Disassembly 02



35. Remove the top bushing seal (7-1) from top bushing (7-0).

CAUTION The top bushing seal should be handled carefully during removal to
prevent tearing or damage.

36. Remove the yoke (3-0) from the housing (1-0).
37. Remove the yoke seals (3-1), the yoke bottom thrust bearing (3-2) and the yoke

bottom bushing (3-3) from the yoke (3-0).

CAUTION The yoke seals should be handled carefully during removal to prevent
tearing or damage.

38. Remove the snap rings (6-2) from the yoke (3-0) which are fixed to the sliding bock
pins (6-0). 

39. Remove the sliding blocks (6-1) from the yoke (3-0).
40. Remove the guide block (4-0) and the sliding block pins (6-0)
41. Remove the sliding block pins (6-0) from the guide block (4-0).
42. Remove the set screws (4-3) from the guide block (4-0) which are fixed to the guide

block stopper (4-2).
43. Remove the guide block stopper (4-2) and the guide block bushings (4-1) from the

guide block (4-0).
44. Remove the dowel pins (1-1, 13-0) from the housing (1-0).
45. Remove the bolts (10-1) from the housing (1-0) which are fixed to the accessory’s

bracket (10-0). 
46. Remove the accessory’s brackets (10-0) from the housing (1-0).
47. Remove the check valve vent (11-0) from the housing (1-0).

WARNING  Ensure that the actuator is fully vented of operating media, any air or
electrical supplies are removed or isolated and any manual override system
is locked or isolated before work commences.

DANGER    The manual override should be in the auto position during normal actuator
operation, otherwise severe equipment damage or fatal injury to personnel
may occur.

DANGER    Before work commences, isolate the main air supply and ensure that all
remaining air pressure in the actuator power module is vented. If the air
pressure is not fully vented severe equipment damage or fatal injury to
personnel could be occurred.
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15. Remove the hexagon nuts (21-2) which are fixed to the bottom flange (20-0) and
the head flange (16-0).

16. Remove the eye plate (21-1) from the bottom flange (20-0).
17. Remove the tie rods (21-0) from the head flange (16-0).
18. Remove the bottom flange (20-0) from the cylinder tube (19-0). 

CAUTION The bottom flange seal should be handled carefully during removal to
prevent tearing or damage.

19. Remove the bottom flange seal (20-1) and the adjust bolt, nut, cap, seals
(9-0, 1, 2, 3).

20. Remove the cylinder tube (19-0) from the head flange (16-0).

WARNING  Ensure that the cylinder tube should not be impacted during removal the
cylindr tube.

21. Remove the piston rod nut (17-1) from the piston rod (17-0) which is fixed to the
piston (18-0). 

22. Remove the piston washers (18-4) from the piston rod (17-0).
23. Remove the piston (18-0) from the piston rod (17-0).

CAUTION The piston inner seals should be handled carefully during removal from the
piston to prevent tearing or damage.

24. Remove the piston inner seals (18-3), the piston seal (18-1), and the backup ring
(18-2).

25. Remove the thrust bolts (16-5) which are fixed to the head flange seal cover (16-4)
and the head flange (16-0).

26. Remove the head flange seal cover (16-4) from the head flange (16-0).
27. Remove the hexagon bolts (15-0) which are fixed to the head flange (16-0) from

the housing (1-0).
28. Remove the head flange (16-0) from the housing (1-0).

CAUTION The housing side gasket should be handled carefully during the head
flange removal from the housing to present tearing or damage.

29. Remove the head flange seals (16-3) and the bushing head flange (16-2) from the
head flange (16-0).

30. Remove the housing side gaskets (12-0) from the housing (1-0).
31. Remove the set screws (4-3) which are fixed between the guide block (4-0) and the

piston rod (17-0).
32. Remove the piston rod (17-0) from the guide block (4-0).
33. Remove the guide rod (5-0) from the housing (1-0).
34. Remove the top bushing (7-0) from the yoke (3-0).

12 l Actuator Disassembly

2.4 Manual Override Disassembly

Actuator
Disassembly 02



www.flowbus.com l 1514 l Actuator Reassembly

3. Install the guide block (4-0), the sliding block pins (6-0) and the sliding blocks (6-1)
into the yoke (3-0) and then install the snap rings (6-2).

CAUTION The guide block (4-0), the sliding block pins (6-0) and the Sliding blocks
(6-1) should be greased sufficiently before installation.

4. Install the yoke thrust bearing (3-2) into the yoke (3-0).
5. Install the yoke seals (3-1) and the yoke bottom bushing (3-3) into the yoke (3-0).

CAUTION The seals (3-1), bearing (3-2) and bushing (3-3) should be greased
sufficiently before installation

6. Install the top bushing seal (7-1) into the top bushing (7-0).

CAUTION The top bushing (7-1) should be greased sufficiently before installation.

7. Install the yoke top bushing (7-0) into the yoke (3-0).

CAUTION Care should be taken to avoid damage to the yoke seal (3-1).

8. Install the yoke (3-0) into the housing (1-0).

CAUTION Care should be taken to the yoke seal (3-1) to prevent tearing or damage.

9. Install the guide rod (5-0) into the the housing (1-0) and the guide block (4-0).

CAUTION The inside of the guide block (4-0) should be greased sufficiently before
installation.

10. Install the dowel pins (1-1) into the housing (1-0).
11. Install the housing side gaskets (12-0) into the dowel pins (1-1).
12. Install the bushing head flange (16-2) into the head flange (16-0).

CAUTION The standard jig should be used for the bushing head flange (16-2)

13. Install the head flange (16-0) into the housing (1-0) using the hexagon bolts and
spring washers (15-0).

CAUTION The hexagon bolts and spring washers (15-0) should be tightened to the
torque advised in section 6.

14. Install the piston rod (17-0) into the guide block (4-0) and then fix the setting
screws (4-3).

CAUTION The lock tight 271# should be applied to the set screw (4-3) to prevent from
loosing before installation. 

15. Install the head flange out seal (16-1), the head flange seals (16-3), the head flange
cover (16-4) into the head flange (16-0) and install the thrust bolts (16-5) into the
head flange (16-0).

DANGER    Only new seals and gaskets should be used when reassembling the
actuator. Ensure these items are within their manufacturers recommended
shelf life.

DANGER    On inspection any damaged or worn parts should be replaced.

1. Remove all old seals and gaskets.
2. All parts should be cleaned to remove all dirt and other foreign material

prior to inspection.
3. All parts should be thoroughly inspected for excessive wear, stress

cracking, galling and pitting. Attention should be directed to threads
and sealing surfaces subjected to sliding or rotating motion. Sealing
surfaces of the cylinder, tie bars and piston rod must be free of deep
scratches, pitting, corrosion and blistering or flaking coating. Any parts
found to be damaged or worn should be replaced.

4. Before installation all moving parts should be coated with a film of
lubricant. All seals should be coated with lubricant before installing into
seal grooves.

WARNING  The recommended lubricant for all parts and seals is detailed in section 1.6

DANGER    Care should be taken to avoid the air supply into the cylinder when the
piston has been removed. This may cause severe equipment damage or
fatal inquiry to personnel. 

Work Procedures
1. Install the guide block bushings (4-1) into the guide block (4-0).

CAUTION The guide block bushings should be free to slide under its own weight
when the guide rod moves.

CAUTION The standard jig should be used when assembling guide block bushing
(4-1).

2. Fix the setting screws (4-3) after installing the guide block stopper (4-2) into the
guide block (4-0).

CAUTION The lock tight 271# should be applied to the thrust bolts (16-5) to prevent
loosing before installation

3.1 General Information

3.2 Double Acting Actuator ; Pneumatic Power & Drive Module 

Actuator
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26. Fix the bolt & Nut & S/Washer(15-1) into the double acting end cover(14-0) after
installation the eye plate(26-1)

27. Install the dowel pins (1-1) into the housing (1-0).
28. Install the housing side gaskets (12-0) into the housing (1-0) and the dowel pins

(1-1).
29. Install the assembled DA end cover (14-0) into the housing (1-0) with the bolt, nut

and spring washers (15-1).
30. Install the DA adjust bolt, nut, cap, seals (9-0, 1, 2, 3) into the DA end cover (14-0).

CAUTION Ensure the seal (9-1) and bolt (9-0) is lubricated sufficiently before
installation.

31. Install the dowel pins (13-0) into the housing (1-0).
32. Install the gasket (2-1) and the cover (2-0) into the housing (1-0) with the hexagon

bolts (2-2).

CAUTION Care should be taken to the top bushing seal (7-1) to prevent damage
during the cover (2-0) installation.

CAUTION The silicon should be applied to the top side of the housing (1-0) and the
gasket (2-1) during the gasket (2-1) installation. 

33. Install the bolts (2-3) and the washer seals (2-4) into the cover (2-0).
34. Install the indicator (8-0) into the yoke (3-0) with the bolts (8-1). 
35. Install the check valve vent (11-0) into the housing (1-0).
36. Install the accessory s brackets (10-0) into the housing (1-0) with the bolt (10-1). 

CAUTION Review the instructions and warnings in section 3.1 before proceeding with
Pneumatic Power & Drive Module Reassembly.

Work Procedures
1. Install the guide block bushings (4-1) into the guide block (4-0).

CAUTION The guide block bushings should be free to slide under its own weight
when the guide rod moves.

CAUTION The standard jig should be used when assembling guide block bushing
(4-1).

2.  Fix the setting screws (4-3) after installing the guide block stopper (4-2) into the
guide block (4-0).
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CAUTION The head flange out seal and the head flange seal should be greased
sufficiently before installation. 

CAUTION The lock tight 271# should be applied to the thrust bolts (16-5) to prevent
loosing before installation

CAUTION Care should be taken to the seals during (16-1, 3) installation.

16. Install the cylinder tube (19-0) into the head flange (16-0).

CAUTION Take care to prevent damage the head flange out seal (16-1).

17. Install the piston inner seals (18-3), the piston seal (18-1) and the backup ring (18-2)
into the piston (18-0). 

CAUTION The piston inner seal and the piston seal should be greased sufficiently.

18. Install the piston washers (18-4) into the piston rod (17-0).
19. Install the assembled piston into the cylinder tube (19-0) and the piston rod (17-0). 

CAUTION Care should be taken to avoid damage the piston inner seal (18-3) during
the installation the piston (18-0) into the piston rod (17-0).

CAUTION Care should be taken to avoid damage the piston seal (18-1) and cylinder
tube (19-0) during installation.

20. Install the piston washers (18-4) and the piston rod nut (17-1) in the piston (18-0).

CAUTION The lock tight 271#  should be applied to the piston rod nut (17-1) to
prevent loosing.

CAUTION Care should be taken to the piston seal (18-1) and the piston inner seal (18-
3) to prevent damage during installation the piston (18-0) into the cylinder
tube (19-0) and the piston rod (17-0).

21. Install the bottom flange seal (20-1) into the bottom flange (20-0).

CAUTION Ensure the bottom flange seal (20-1) is sufficiently lubricated before
installation.

22. Install the bottom flange (20-0) into the cylinder tube (19-0).

CAUTION Care should be taken to avoid damage the bottom flange seal (20-1).

23. Install the tie rods (21-0) into the head flange (16-0) and the bottom flange (20-0).
24. Fix the tie rod hex nuts (21-2) after installation the eye plate (21-1) into the bottom

flange (20-0).
25. Install the DA adjust bolt, nut, cap, seals (9-0, 1, 2, 3) into the bottom flange (20-0).

CAUTION Ensure the seal (9-1) and bolts (9-0) are lubricated sufficiently before
installation. 

3.3 Spring Return Actuator ; Pneumatic Power, Drive & Spring Module 
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CAUTION Care should be taken to the seals during installation.

16. Install the cylinder tube (19-0) into the head flange (16-0).

CAUTION Take care to prevent damage the head flange out seal (16-1).

17. Install the piston inner seals (18-3), the piston seal (18-1) and the backup ring (18-2)
into the piston (18-0). 

CAUTION The piston inner seal and the piston seal should be greased sufficiently.

18. Install the piston washers (18-4) into the piston rod (17-0).
19. Install the assembled piston into the cylinder tube (19-0) and the piston rod (17-0). 

CAUTION Care should be taken to avoid damage the piston inner seal (18-3) during
the installation the piston (18-0) into the piston rod (17-0).

CAUTION Care should be taken to avoid damage the piston seal (18-1) and cylinder
tube (19-0) during installation.

20. Install the piston washers (18-4) and the piston rod nut (17-1) in the piston (18-0).

CAUTION The lock tight 271#  should be applied to the piston rod nut (17-1) to
prevent loosing.

CAUTION Care should be taken to the piston seal (18-1) and the piston inner seal
(18-3) to prevent damage during installation the piston (18-0) into the
cylinder tube (19-0) and the piston rod (17-0).

21. Install the bottom flange seal (20-1) into the bottom flange (20-0).

CAUTION Ensure the bottom flange seal (20-1) is sufficiently lubricated before
installation.

22. Install the bottom flange (20-0) into the cylinder tube (19-0).

CAUTION Care should be taken to avoid damage the bottom flange seal (20-1).

23. Install the tie rods (21-0) into the head flange (16-0) and the bottom flange (20-0).
24. Fix the tie rod hex nuts (21-2) after installation the eye plate (21-1) into the bottom

flange (20-0).
25. Install the DA adjust bolt, nut, cap, seals (9-0, 1, 2, 3) into the bottom flange (20-0). 

CAUTION Ensure the seal (9-1) and bolts (9-0) are lubricated sufficiently before
installation. 

26. Install the dowel pins (1-1) into the housing (1-0).
27. Install the housing side gaskets (12-0) into the housing (1-0) and the dowel pins

(1-1).
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3. Install the guide block (4-0) and the sliding block pins (6-0), the sliding blocks (6-1)
into the yoke (3-0) and then install the snap rings (6-2).

4. Install the yoke thrust bearing (3-2) into the yoke (3-0).
5. Install the yoke seals (3-1) and the yoke bottom bushing (3-3) into the yoke (3-0).

CAUTION The seals (3-1), bearing (3-2) and bushing (3-3) should be greased
sufficiently before installation.

6. Install the top bushing seal (7-1) into the top bushing (7-0).

CAUTION The top bushing (7-1) should be greased sufficiently before installation.

7. Install the yoke top bushing (7-0) into the yoke (3-0). 

CAUTION Care should be taken to avoid damage to the yoke seal (3-1).

8. Install the yoke (3-0) into the housing (1-0).
9. Install the guide rod (5-0) into the the housing (1-0) and the guide block (4-0).

CAUTION The inside of the guide block (4-0) should be greased sufficiently before
installation.

10. Install the dowel pins (1-1) into the housing (1-0).
11. Install the housing side gaskets (12-0) into the dowel pins (1-1).
12. Install the bushing head flange (16-2) into the head flange (16-0).

CAUTION The standard jig should be used for the bushing head flange (16-2)

13. Install the head flange (16-0) into the housing (1-0) using the hexagon bolts and
spring washers (15-0).

CAUTION The hexagon bolts and spring washers (15-0) should be tightened to the
torque advised in section 6.

14. Install the piston rod (17-0) into the guide block (4-0) and then fix the setting
screws (4-3).

CAUTION The lock tight 271# should be applied to the set screw (4-3) to prevent from
loosing before installation. 

15. Install the head flange out seal (16-1), the head flange seals (16-3), the head flange
cover (16-4) into the head flange (16-0) and install the thrust bolts (16-5) into the
head flange (16-0).

CAUTION The head flange out seal and the head flange seal should be greased
sufficiently before installation. 

CAUTION The lock tight 271# should be applied to the thrust bolts to prevent loosing
before installation
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WARNING  Operating pressure should not exceed maximum rated operating pressure
indicated on the actuator label. Operating pressure should be checked
using a calibrated gauge and in the event of an unregulated supply a
pressure regulator should be used. 

Work Procedures
1. Apply supply pressure and check for any external leakage at all joints and fittings.
2. Operate the actuator 5 times at the maximum supply pressure specified on the

actuator label.
3. Apply normal operating pressure to input / output port of actuator.
4. Conduct leakage test as follow;

WARNING  Both the input and output ports should be tested by pressurizing each port
in turn and applying the test procedure.

CAUTION Leaks should be tested by applying a leak detector medium to the outside
of the part or joint being tested, while the actuator is pressurized.

4.1. Check for leakage at the piston seal of the pneumatic power module.
4.2. Check for leakage at the end cover.
4.3. Check for leakage at the housing vent check valve.
4.4. If leaks are detected remove the air supply.

5. Once actuator is repaired, repeat the leakage test.
6. Repeat the test for the other port.
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28. Install the spring module into the housing (1-0).
29. Install the top cover (25-0) into the housing (1-0) with the bolts and spring washers

(15-0). 

CAUTION The hexagon bolt and spring washer (15-0) should be tightened to the
torque advised in Section 6.

30. Fix the setting screws (4-3) into the guide block (4-0) after the spring rod (24-0)
installation. 

CAUTION Apply the lock tight 271# to setting screw (4-3) to prevent from loosing
before installation

31. Install the spring rod plan washer (28-1) into the spring rod (24-0) and fix it with
lock nut (28-2). (Note:This category is applicable to EPT106-160 models only)

CAUTION Tension of spring can be changed according to fastening strength of the
lock nut. 

32. Install the spring end cover seal (30-1) and the spring end cover (30-0) into the
bottom cover (29-0) with the bolts (30-2). 

33. Install the SR adjust bolt, cap, seals (31-0, 1, 2) into the bottom cover (29-0).

CAUTION The SR adjust seal (31-1) and bolts (31-0) should be greased sufficiently.

34. Install the dowel pins (13-0) into the housing (1-0).
35. Install the gasket (2-1) and the cover (2-0) into the housing (1-0) with the hexagon

nuts (2-2).

CAUTION Care should be taken to the top bushing seal (7-1) to prevent damage
during the cover (2-0) installation.

CAUTION The silicon should be applied to the top side of the housing (1-0) and the
gasket (2-1) during the gasket (2-1) installation. 

36. Install the bolts (2-3) and the washer seals (2-4) into the cover (2-0).
37. Install the indicator (8-0) into the yoke (3-0) with the bolts (8-1). 
38. Install the check valve vent (11-0) into the housing (1-0).
39. Install the accessory s brackets (10-0) into the housing (1-0) with the bolt (10-1). 
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1. Ensure the air supply is constant with no pressure fluctuations.
2. Disassembly and check all components are correctly lubricated.
3.  Visually check worn parts and replace if necessary.
4. Check valve operation and consult the valve manufacturer if required.

1. Check travel stops are set correctly and adjust if required.
2. Remove any hard grease and re-lubricate.
3. Check that the cylinder is free of obstructions or dirt.
4. Check valve operation and consult the valve manufacturer if required.

1. Check that the supply pressure is above the minimum actuator working pressure.
2. Ensure that the actuator provides sufficient torque to operate the valve at the air

supply pressure provided.
3. Inspect any ancillary controls and replace if required. Refer to component

manufacturer’s documentation if necessary. 
4. Inspect the air supply line for damage, leaks or blockages. If necessary, clean or

replace.
5. Inspect the exhaust port, and silencers if fitted, for blockages. If necessary, clean or

replace.
6. Ensure speed controls are correctly set if fitted.
7. Inspect the piston and rod seals for excessive wear or damage. If necessary, remove

and replace.
8. Check valve operation and ensure it is suitable for operation by the actuator.

Contact the valve manufacturer if required.

4.1 Irregular Movement 

4.2 Incomplete Stroke

4.3 Insufficient Power

Trouble Shooting
Guide 04 Bolt & Nut

Torque Tables 05
EPTS 106 M6 4.8T 4.3N.m M20 8.8T SETTING

EPTS 108 M8 4.8T 10.5N.m M27 8.8T SETTING

EPTS 110 M10 4.8T 21N.m M30 8.8T SETTING

EPTS 130 M12 4.8T 36N.m M39 8.8T SETTING

EPTS 160 M14 4.8T 58N.m M45 8.8T SETTING

EPTS 200 M16 4.8T 88N.m - - -

EPTS 270 M20 4.8T 170N.m - - -

EPTS 270B M24 4.8T 280N.m - - -

* Maximum Allowable Torque Error 5%

Cover Hex Bolt Description

2-2

Spring Rod Locking Nut

28-2Part No.

Size Strength. Torque Size Strength. TorqueModel

EPTS 106 M12 10.9T 110N.m M20 10.9T 420N.m M12 8.8T 78N.m

EPTS 108 M16 10.9T 270N.m M27 10.9T 790N.m M14 8.8T 124N.m

EPTS 110 M20 10.9T 420N.m M33 10.9T 1060N.m M16 8.8T 190N.m

EPTS 130 M24 10.9T 620N.m M42 10.9T 1710N.m M20 8.8T 350N.m

EPTS 160 M30 10.9T 910N.m M48 10.9T 2200N.m M20 8.8T 350N.m

EPTS 200 M36 10.9T 1230N.m M56 10.9T 3190N.m M22 8.8T 470N.m

EPTS 270 M42 10.9T 1710N.m M72 10.9T 4990N.m M24 8.8T 600N.m

EPTS 270B M56 10.9T 2900N.m M95 10.9T 9260N.m M27 8.8T 890N.m 

Piston Retaining Nut Tie Rod Retaining Nut

Model Size Strength. Torque Size Strength Torque Size Strength Torque

Description
(Part No.) 17-1 21-2

Top Cover Hex Bolt(25-2)
Head Flange Hex Bolt(14-0)



200 38.8 S1 57 
240 60.7 S2 59 
295 77.5 S3 63 
340 86 S4 69 
240 76 S0 107 
295 96 S1 114 
340 105 S2 117 
385 137 S3 124 
435 168 S4 128 
485 201 S5 132 
340 133 - -
385 172 S1 202 
435 209 S2 218 
485 248 S3 238 
535 293 S4 243 
585 337 S5 249 
435 266 - -
485 314 S1 397 
535 365 S2 402 
585 427 S3 433 
635 488 S4 417 
685 552 S5 448 
485 365 - -
535 430 S1 666 
585 496 S2 675 
635 564 S3 719 
685 638 S4 726 
735 725 S5 733 
785 808 S6 798 
585 611 - -
635 693 S1 1232
685 780 S2 1299
735 872 S3 1272
785 968 S4 1336
835 1073 S5 1307
885 1193 S6 1375
985 1462 S7 1428
685 1036 - -
735 1147 - -
785 1263 - -
835 1393 S1 1984
885 1537 S2 2036
935 1704 S3 2147
985 1875 S4 2103
1050 2161 S5 2313
935 2293 - -
985 2525 - -
1050 2880 - -
1100 3090 - -
1150 3312 - -
1200 3629 S1 2810
1250 3906 S2 2910
1300 4157 S3 2958
1350 4454 S4 2996
1400 4762 S5 3021
1450 5051 S6 3107

EPTS106 39

EPTS108 71

EPTS110

EPTS130

128

245

EPTS160 418

EPTS200 721

EPTS270 1489

EPTS270B 2755

www.flowbus.com l 2524 l Actuator Guide Module Weights

06Actuator Guide
Module Weights

(Unit : kgs)

200 41 S1 57 
240 64 S2 63 
295 82 S3 67 
340 90 S4 71 
295 102 S1 107 
340 110 S2 113 
385 145 S3 121 
435 176 S4 126 
485 211 S5 130 
340 139 - -
385 180 S1 216 
435 218 S2 233 
485 260 S3 255 
535 305 S4 261 
585 354 S5 249 
435 280 - -
485 330 S1 401 
535 382 S2 412 
585 446 S3 462 
635 511 S4 451 
685 576 S5 435 
485 386 - -
535 455 S1 678 
585 523 S2 689 
635 595 S3 736 
685 671 S4 747 
735 759 S5 762 
785 846 S6 821 
585 646 - -
635 731 S1 1232
685 822 S2 1247
735 912 S3 1308
785 1013 S4 1386
835 1134 S5 1348
885 1247 S6 1427
985 1528 S7 1476
685 1102 - -
735 1217 - -
785 1336 - -
835 1472 S1 1987
885 1621 S2 2172
935 1796 S3 2198
985 1978 S4 2227
1050 2281 S5 2403

EPTC106 44

EPTC108 84

EPTC110

EPTC130

142

271

EPTC160 461

EPTC200 809

EPTC270 1693

Power Module Spring Module
Model 

Cylinder Weight Type Weight
Drive Module

(Unit : kgs)

Power Module Spring Module
Model 

Cylinder Weight Type Weight
Drive Module



www.flowbus.com l 2726 l Actuator Guide Module Weights

Actuator Guide
Module Weights 06

(Unit : kgs)

200 38.8 S1 60 
240 60.7 S2 65 
295 77.5 S3 68 
340 86 S4 71 
240 76 S0 107 
295 96 S1 114 
340 105 S2 117 
385 137 S3 124 
435 168 S4 128 
485 201 S5 132 
295 122 S0 184
340 133 S1 187
385 172 S2 204 
435 209 S3 208 
485 248 S4 213 
535 293 S5 219 
585 337 - - 
635 396 - - 
385 222 SL 323
435 266 S0 329 
485 314 S1 351 
535 365 S2 356 
585 427 S3 363 
635 488 S4 371 
685 552 S5 380  
735 631 - -
435 310 S1 541
485 365 S2 541
535 430 S3 579 
585 496 S4 584 
635 564 S5 595 
685 638 S6 642 
735 725 - - 
785 808 - - 
535 535 S1 1133
585 611 S2 1196
635 693 S3 1160
685 780 S4 1230 
735 872 S5 1288 
785 968 S6 1267 
835 1073 S7 1324 
885 1193 - - 
935 1346 - - 
985 1462 - - 

EPTSC106Z 39

EPTSC108Z 71

EPTSC110Z

EPTSC130Z

128

245

EPTSC160Z 418 

EPTSC200Z 721 

Power Module Spring Module
Model 

Cylinder Weight Type Weight
Drive Module

(Unit : kgs)

685 1036 S1 1834
735 1147 S2 1920  
785 1263 S3 1946 
835 1393 S4 1973 
885 1537 S5 1924 
935 1704 S6 2036 
985 1875 S7 2122 
1050 2161 - -
935 2293 S1 2810
985 2525 S2 2910  
1050 2880 S3 2958 
1100 3090 S4 2996 
1150 3312 S5 3021
1200 3629 S6 3107 
1250 3906 S7 3147
1300 4157 - -
1350 4454 - -
1400 4762 - -
1450 5051 - - 
1500 5347 - -

EPTSC270Z 1489 

EPTSC270BZ 2755 

Power Module Spring Module
Model 

Cylinder Weight Type Weight
Drive Module























































































 

Figure 1: HP SCR Main. No details. Dosing state.
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Figure 2: HP SCR Main. With details. Dosing state.
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Figure 3: HP SCR Valve Info. With details. Dosing state. 1 Reactor Bypass Valve.
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Figure 4: HP SCR Valve info. Dosing state. 1 Reactor Bypass Valve.
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Figure 5: HP SCR Valve info. Heating state. 2 Reactor Bypass Valves.
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Figure 6: LP SCR Main. No details. Heating state.
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Figure 7: LP SCR Main details. Dosing state.
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The Multi Purpose Controller provides for communication between the MOP / HMI
and the SCR system. Checking of the MPC is continuously performed by the MOP
units.

1. Dismantling of MPC
board

Disconnect the power 
connector.

2. ID-key Disconnect the ID-key.

Multi Purpose Controller
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3. MPC board Check placement of 
connectors according 
to the table shown on 
the metal plate on the 
MPC board. If 
necessary, note down 
connector 
placement.

4. Connectors Disconnect all connectors on the MPC
board.

5. Remove the MPC
board

Unscrew the MPC board 
and remove it from the 
panel.
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If a spare MPC board has been used previously on another engine it is necessary
to force the MPC to update software from the MOP panel. 

This is done in the following way: Set the yellow dip switch No. 4 on the side of the
replacement MPC to OFF. 

Mount the MPC as described. Power on the MPC and let the MPC finish down-
loading. 

When the MPC LED flashes 2 red and 3 green (APPLOAD_DIP see appendix), set
the yellow dip switch No. 4 to ON.

      

Do not mount an MPC board unless
the backup battery is installed.

1. Backup battery Check that the back-up battery is
mounted and that the DIP switch S1 is
in neutral position. This means 
all switches are in the »off« position. 
This is also known as binary »0«. 

      

This message is mainly relevant 
for marine diesel engines. 

Changing the battery of the 
Multi Purpose Controller (MPC)
may cause a reset and restart 
of the MPC. Therefore, only
change the battery while: 

- the ship is in harbour with 
engine stopped, or 

- when sailing in unrestricted
areas, where a restart of an MPC
does not imply any risk for the ship
or the engine. 

The battery only serves as back up
supply for the built in clock of the
MPC, and a low battery level for
several days until entering port is
of no consequence to the safe
operation of the engine.

Mounting the MPC board
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2. DIP switches Check that the 
DIP switches 1 and 
8 on the side of 
the MPC board 
are set to the 
»off« position.

3. MPC board Mount the MPC board in the panel.
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4. Connectors Mount the 
connectors according 
to the table shown on 
the metal plate on the 
MPC board.

5. ID-key Mount the ID-key.
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6. Power connector Mount the power 
connector.

7. Start-up process
During the start-up process, the LED will flash and the MPC board will reboot sev-
eral times. 

During start-up, the MPC verifies if the ID-key is connected. It reads the ID number
and checks if the key ID is in the correct format and has a valid range, it reads the
DIP-switch S1 value and verifies if it is 0 (Off). A new MPC board will download
software and settings from the MOP panel during this process. 

The program completes the ID-key verification and is now ready to continue the
boot sequence. Any deviations will send an error message via the LED. The
startup time of a new MPC board may vary but will take about 15 minutes. 

When the LED shows green, the MPC board is running normally. The MPC LED
indications are shown on the appendix in this procedure.
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1   MPC LED Indication

Description
The first part of this section describes the syntax of the LED indication and assigns
a short description to each of the used indications. The second part presents a
more detailed description of the different indications.

Syntax
The MPC LED may be issuing indications by either emitting constant light or by
flashing. The LED indications are uniquely identified by the colour that the MPC
LED emits. 

A flashing LED indication consists of two pulse trains separated in time by a 1-sec-
ond pause. Each of these pulse trains represents an integer. All pulses are set
against a yellow background. The first pulse train will alternate between the yellow
background and a red foreground, while the second will use green as foreground.

Figure 1: LED indications - syntax

For identification of the indication the user must therefore note the number of red
and green pulses. The first digit is the number of red pulses and the second digit is
the number of green pulses. In the illustration above, the indication code would
thus be (2,3).
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Indications

Figure 2: LED pulses - identification and descriptions.

 

 

ERROR (Red) This code is used primarily for indicating if the MPC has experi-
enced a fatal error. However, the MPC will also use this indication
during early initialisation. Therefore, the user should only take this
code as an indication of error if it persists more than 10 seconds.

INIT (Orange) Generally, this code is used for indicating initialisation, but the MPC
may also use this indication to signal one of the following condi-
tions: 

No parameters: No valid parameters are available to the application
software. Configuration or test mode: The MPC is in a non-normal
node mode. Generally, if the INIT code is shown longer than 10
seconds this would indicate one of the latter conditions.

NORMAL (Green) Application is up and running.

CTRL_PGM (1,1) One of the on-board micro controllers is being programmed. This
is a part of the MPC initialization process.

APPLOAD_SCAN
(2,1)

The application software download program (bootloader) is trying
to fi nd a server from which it can download its application pro-
gram. If this code persists it indicates either that no application pro-
gram server is connected to the network or the network is broken.

APPLOAD_DOWN-
LOAD (2,2)

An application program is being downloaded.

APPLOAD_DIP (2,3) The yellow DIP-switch on the MPC CPU board can be used for
forcing download of new application software. To avoid looping it is
therefore required that the yellow DIP-switch be reset on comple-
tion of such a forced download. Reset it to ON/down.

BOOTLOAD_SCAN
(3,1)

This indication is analogous to the APPLOAD_SCAN indication
except that this code indicates that there is not server available
from which the MPC can download a new bootloader. This code
should only be indicated if attempts are being made to update the
bootloader using the special update program.
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BOOT-
LOAD_DOWNLOAD
(3,2)

A new bootloader program is being downloaded and programmed.

DONGLE_VERIFY
(4,1)

The ID-key is being checked. This should only take a couple of
seconds.

DONGLE_ERROR
(4,2)

A ID-key error has been identified. Either the ID-key is missing, bro-
ken or holds an invalid value. Try to reprogram it.

DONGLE_DIP (4,3) The DIP-switch mounted on the CMI/O board is used for program-
ming the ID key. The programming process requires that this DIP-
switch be reset before completing. This code is used for indicating
this to the user. Reset the CMI/O board DIP switches to OFF/
down.

DONGLE_FORMAT
(4,4)

Waiting for confirmation to reformat the records in the Dongle with
Start up and Persistent Data Area information.

DONGLE_DIP_CON-
FLICT (4,5)

ID key not connected, no usable address supplied from DIP or
Service Terminal.

DIP_ILLE-
GAL_RANGE (5,1)

The selected address is outside the defined range 0xC0-0xFF (192
- 255).

Table 1: Detailed Description of LED Indications

20
16

-0
6-

08
 -

 e
n

De
sc

rip
tio

n
M

PC
 L

ED
 In

di
ca

tio
n

47
45

-1
90

0-
00

01

MAN B&W 4745-1900-0001

 

 3 (3)





1   Maintenance
If the MPC needs changing of the back-up battery this can be done without turn-
ing of the power to the MPC. However, MAN Diesel & Turbo recommends stop-
ping the SCR system as a safety precaution. Upon receiving a new MPC, remem-
ber to install a new back-up battery before turning on the power for the MPC. 

Figure 1: Multi Purpose Controller (MPC)

It is of the utmost importance that the MPCs have a constant power source.
Therefore, MAN Diesel recommends that attention be drawn to the general main-
tenance of the Un-interruptible Power Supply (UPS) supplying the MPCs. Mainly,
change of batteries according to interval is important. For more information, refer
to the manual as supplied by the manufacturer.

1.1   Maintenance Screens
The maintenance screens give an overall view of the status of the ECS system
seen on the following six screens:

▪ MPC description

▪ System View I/O Test

▪ Invalidated Inputs

▪ Network Status

▪ Function Test

▪ Troubleshooting

The above-mentioned five maintenance screens can be accessed via the secon-
dary navigator by pressing the “Maintenance” button in the main navigator. They
are mainly used at engine commissioning, during fault finding on I/O cabling /
channels and external connections to sensors and during engine operation. The
use of these screens is therefore relevant for engine crew as well.
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1.2    System View I/O Test (See Drawing 6655-0190)

To understand the use of this screen, an explanation of the layout of the Multi Pur-
pose Controller (MPC) is appropriate.

The MPC is a computer unit which has no user interface such as a display or a
keyboard, but has a wide variety of inputs/outputs (I/O) for interfacing to sensors
and actuators of the engine, e.g.: (see drawing next page).

▪ Inputs for e.g. tacho signals, standard (0)4-20mA transducers, ±10V signals,
switches and 24V binary signals.

▪ Outputs such as (0)4-20mA and ±10V signals, contacts and high-speed semi-
conductor switches.

▪ Duplicated Control Network for security.

▪ Serial communication controller for either a Remote I/O Network or point-to
point serial communication.

▪ Service channel to be connected to a laptop PC for service purposes.

Figure 2: MPC and its communication paths with associated components.

The main processor of the Multi Purpose Controller is a Motorola 68332, which is
a 32-bit processor »borrowed« from the automotive industry. It includes an on-chip
timing co-processor for synchronisation with the crankshaft rotation and speed
measurement.

To ease the production of the Multi Purpose Controller, all programmable compo-
nents are in-circuit programmable, which also allows field update of the controller
by means of relatively simple tools. The MPC contains no harddisk or other sensi-
tive mechanical components, and the software is stored in a non-volatile Flash-
PROM memory, i.e. the application software may be sent to and programmed into
the Multi Purpose Controller through the network, and thereby restore the func-
tionality after the Multi Purpose Controller has been exchanged with a spare unit
from stock.
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When a new MPC is mounted in the cabinet, the dongle in the cabinet is mounted
in the dongle plug-in, after reconnection of all wires. The dongle tells the “new”
MPC in which cabinet it is mounted and, in that way, which software and parame-
ters it should upload from the MOP harddisk (e.g. CCU1, ACU 3 or EICUA).

The MPC is also equipped with a light diode, capable of showing green, yellow or
red light. This light tells the engineer in what status the MPC is.

During normal running the diode is green. When the diode is yellow, the MPC is
rebooting or is in Test or Configuration Mode. When the diode is red, the MPC is
unavailable. See figure, page 7, Section 4765-1901-0005 for location of diode. If
resetting does not solve the problem with the red diode then replacement of the
MPC might be necessary.

A red light diode is not clearly the situation/status that triggers a replacement of an
MPC, but merely a hint in that direction. 

If in doubt, the engineer can use the Maintenance screens to explain the status to
skilled personnel at MAN Diesel. The communication with engineers at MAN Diesel
will be less complicated, and possible misconceptions may be ruled out when
exact descriptions are communicated to MAN Diesel. 

The idea of the Maintenance screens is to help the engineer run and monitor the
Engine Control System (ECS). The icons shown on the controllers, show the status
of each single controller, e.g. whether it is in mode: 

▪ Active

▪ Controlling

▪ Test

▪ Configuration

▪ Blocked

▪ Not accessible 

By pressing the single controller on this screen, the actual inputs/ outputs on
the selected controller are shown in a new screen. 

The screen shows Info, ID and Descriptions and processes values of each sin-
gle channel on the MPC. 

To perform a view of each single channel or manually set the output of a chan-
nel, press the “MPC Mode” field (Chief Level). By doing this, a button named
“Test” appears on the toolbar; Press this button.

      

Changing to TEST Mode will STOP the MPC from controlling the
system.

By pressing the channel number to the left on the individual channel, a screen is
shown. Here we see a single channel and the status and values of this channel is
listed on this screen. 
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From this screen, input channels can be invalidated and validated again (Chief
Level).

      

Changing the status of a channel may cause the system to
malfunction.

It may be relevant to invalidate an input channel on an MPC if the sensor linked to
the channel, for some reason or another, occasionally or continuously is giving
alarm. 

The reason for alarm could for instance be a defective sensor or loose wiring from
the sensor to the MPC. 

We recommend that channels only are invalidated in agreement with skilled per-
sonnel from MAN Diesel. 

If a channel is invalidated, the channel involved will appear in the invalidated Inputs
screen. At the same time, the ECS will continue to operate in the best possible
way, without the invalidated input sensor value.

1.3   Invalidated Inputs
If an input channel is invalidated, it is listed on the screen “Invalidated Inputs”. ID
number, signal ID and a short description to easily overview and recognise the
channel(s) involved are shown on this screen. 

The “Invalidated Inputs” screen is a “Quick View” helping the engineer look through
and control which channels have been invalidated. This could be helpful, for
instance after an MPC change. 

Input Channels invalidated can be validated from this screen (Chief Level).

      

Changing the status of a channel may cause the system to
malfunction.

1.4   Network Status (See Drawing 6655-0200)

This screen gives the engineer an overall view and exact status of the Control Net-
work of the ECS

From this screen, it is possible to see the status of the Network using the icons
named below: (Icons are visible at drawing 6655-0200, bottom)
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• OK

• This MOP

• No Reply Single Channel

• No Communication

• Not Accessible

• On-line But No Information

• Not Relevant

• Reference

• Cross Connection

When all fields are shown with a green √ (check mark) everything is okay.

The use of the screen becomes especially relevant when manual checks for earth
fault is performed.

      

Engine must be stopped when check for earth fault is performed.

1.4.1   System
All controllers in the ECS, and version numbers, are listed and displayed in the
Admin main navigator, time set, and in table format. The screens are:

▪ Set Time

▪ Version (Software and IMO Check Sum)

1.4.1.1   Set Time
At the Set Time screen, the operator can set the time/ date for UTC (Chief Level
required) or set the time offset for Local Time in intervals down to 5 minutes. 

Pressing either the “UTC Date/Time” or the “Local Date/Time” buttons, will display
the relevant toolbars. From these toolbars, Date and Time can be set. 

Pressing the “UTC Time displayed” or “Local Time Displayed” buttons gives the
operator the option to choose between the time that is displayed on the MOP
panel (upper right corner) and in the lists (alarm list, event log etc.). 

Alarms and logs are recorded with both Local Time/Date and UTC Time/Date
regardless of which time/date you set as default.

 

 

20
16

-0
6-

08
 -

 e
n

De
sc

rip
tio

n
M

ai
nt

en
an

ce
66

45
-0

27
0-

00
08

MAN B&W 6645-0270-0008

 

 5 (7)



1.4.1.2   Version
This screen displays the version type of the ECS controlling the MC engine. It is
used to obtain the configuration information of the Engine Control System (ECS)
on an MC engine. It displays, in table format, all the controllers that comprise the
system, including specific information relating to each controller.

Screen Items
In the upper system information line, general information of the ECS system for this
particular engine is shown. The fields are:

▪ Type: The type of ECS

▪ Version Software version number of ECS

▪ BES vers: Basic Engine Software version number

▪ Engine Group No: Engine builders engine number

▪ IMO No: Engine IMO number (former Lloyds number)

▪ Engine Builder: Name of engine builder

▪ Eng. No: Engine Serial number

Controller Unit
In the Controller information pane, data for each Controller in the system is dis-
played. The pane contains the following:

▪ ID: Name of MPC (controller)

▪ Addr: Network Address of MPC

▪ Type: Application group the MPC belongs to SCU

Parameter Checksum
▪ User

▪ Chief

▪ Service

▪ Design

▪ IMO Design

▪ IMO Chief

▪ Data shown, is only for illustrative purpose.

      

The IMO numbers listed in this table, are unique numbers. The IMO
Design numbers never change, unless the Technical File is updated /
New approved. 

The IMO Chief number may change when e.g. changing mode of
engine operation through the MOP. 

For any questions regarding IMO numbering / Technical File, contact
MAN Diesel, Copenhagen.
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Using the Screen
When the screen is first displayed, no information appears on the table. Press the
“Refresh” button to retrieve the system information and parameter checksums of
all controllers connected to the ECS. 

If at least one controller supplies information on the system that does not agree
with the other controllers, a warning message is displayed in yellow on the tool bar
(screen bottom). 

Pressing the Print button generates a hard copy of the information displayed in the
table (if a printer is connected to the MOP).
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1   Alarm system
The alarms on the MOP are all related to the engine control system (ECS).

The ECS communicates with the ordinary alarm system, and the safety system.
These three systems are able to interact with each other i.e. in case of a shut -
down.

2   Alarm handling

Alarm handling is carried out from one of the following four screens

1. Alarm List

2. Event Log

3. Manual Cut-Out List

4. Channel List

These four alarm handling screens can be accessed via the secondary navigator
by pressing the “Alarms” button in the main navigator. When pressing this button,
the latest selected alarm screen will be shown on the screen. If no screen has pre-
viously been selected, the “Alarm List” is shown. The screen can then be changed
via the secondary navigator.

2.1   Alarm List (See drawing 6655-0130)

The Alarm List contains the central facility of the alarm handling, allowing for dis-
play, acknowledgement and cut-out of raised alarms. Detailed alarm explanation
can be accessed for each of the alarm occurrences.

The alarms are displayed in chronological order, with the latest alarm at the top.

The alarms might be grouped by the ECS if they are related to the same cause in
order to simplify the overview of the alarm list. The group can be expanded by
selecting a group and pressing the -/+ button on the toolbar. Not all alarms are
grouped.

If there are too many alarms to be displayed at the same time on the screen, the
remaining alarms can be accessed by pressing the page-up/page-down buttons
on the toolbar.

Alarms presented in the alarm list can be found in three states: 

1. Alarm unacknowledged

2. Alarm acknowledged

3. Normal unacknowledged

An alarm can only appear as "one line" in the alarm list. An acknowledged alarm
going into normal or an alarm in the normal state being acknowledged, is immedi-
ately removed from the list.
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Acknowledgement of a single alarm or all alarms is allowed on both levels (opera-
tor or chief) from the “Ack“/“All” buttons on the toolbar at the bottom of the
screen. (When pressing “Ack“/“All” only the alarms visible on the screen are
acknowledged).

To see a detailed alarm explanation, press the relevant alarm line. The alarm line is
then surrounded by a thick blue line showing that it has been selected. By press-
ing the button “Info” on the toolbar, a window will appear just above the toolbar.
This window contains: 

▪ Description

▪ Cause

▪ Effect

▪ Action

So the engineer is able to start troubleshooting on this particular alarm (The
detailed alarm explanation is removed by pressing the same “Info” button).

2.1.1   Alarm line fields, colours and symbols

Each alarm line is divided into the following fields:

Ack. The acknowledgement status field of unacknowledged alarms contains an
icon toggling between two states, alerting the operator of a unacknowledged
alarm.

The status of the alarm can also be identified by the background colour as well as
the graphical identification in the Acknowledgement field on the Screen as shown
below.

 

Unacknowledged alarm in alarm state

Unacknowledged alarm in normal state

Transition from unacknowledged to acknowledge of an alarm in
alarm state

Acknowledged alarm in alarm state

Unacknowledged alarm is cut out

Alarm was previously unacknowledged in normal state. Now the
state is not available

Alarm was previously unacknowledged in alarm state. Now the
state is not available

Transition from unacknowledged to acknowledge of an alarm in
normal state

Alarm is acknowledged in normal state, and in the process of being
removed from the alarm list
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At the upper right corner of the screen four small icons are shown which are (from
left to right):

 

Number of unacknowledged alarms

Number of active alarms

Number of Manual Cut-out alarms

Number of invalidated channels

From the toolbar at the bottom of the Alarm List screen, alarms can be cut-out.

Description. This field contains the alarm text (e.g. »HCU oil leakage«)

Status. This field shows the status of the alarm as one of the following:

 

▪ Normal

▪ Alarm

▪ Low

▪ High

▪ Not Available

▪ Auto Cut-out

▪ Manual cut-out

ID. This field contains a unique alarm identity. (e.g. ECUA_010112). This ID must
always be used for reference and reporting.

Time. This field shows the time of the first occurrence of the alarm, no matter the
status changes. The time is shown in hours, minutes, seconds and 1/100 sec.
(e.g.13:47:02.56)

2.2   Event Log (See drawing 6655-0135)

The event log can be used for viewing the history of events and to support the
operator in troubleshooting. Events stay in the log even after they have been
acknowledged and are no longer active. Alarms are logged with three events in the
Event Log. The events are Alarm, Normal and Acknowledged. There can be up to
1 million events logged in the event log.

The events are stored in a database on the MOP’s hard disc with both local and
UTC time stamps. If more than 1 million events are logged, the oldest events are
discarded.
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Each event (with the most recent event on top) is shown as a single line and each
event line is divided into the following fields:

ID Unit Tag. This field contains a unique event identity.

Date. This field contains the date of the event.

Time. This field shows the time of the event. The time is shown in hours, minutes,
seconds and 1/100 sec.

Description. This field contains the alarm text (e.g. »HCU oil leakage«).

Status. This field shows either Normal or Alarm.

MCo. Shows whether the alarm is Manual Cut-Out or not.

ACo. Automatic Cut-Out.

Ack. The alarm is acknowledged.
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2.2.1   Search and filter Event Log records
When using the Event Log to help analysing an event, different search and filter
facilities are available to narrow the search. Explaining in brief, the facilities are (one
button for each):

Go to Date/Time:
This feature can be helpful when extracting information to external parties or when
investigating an event.

When pressing the Go to Date/Time button an on-screen keyboard appears with
two button/fields for Date and Time respectively. Press the button to be specified
and enter the value. The Date field is obligatory, while the Time field is optional.
Press Apply to execute the search. The selection will be the first event after the
specified date (and time). 

The keyboard scroll buttons can be used afterwards to narrow the search.

Time Span Filter:
This feature can be used if only a part of the list is interesting, e.g. if a certain range
of the event log list is to be printed or exported, e.g. for troubleshooting assistance
at MAN Diesel. 

Enter the from/to date and time in the Time Span Filter toolbar by using the
onscreen keyboard. If only the From Date is entered, the To Date is automatically
set to the current date. Also if only the To Date is entered, the From Date is auto-
matically set to 1900-01-01. From Time/To Time is optional. Press Apply to exe-
cute the selection.

      

The time entered MUST be UTC time.

Unit/Tag Filter:
When an alarm occurs, it is stored in the Event Log by its ID (unit/tag number). It is
possible to filter for a specific cause of event or a group of events by pressing the
Unit/Tag Filter button, e.g. if one wants to see how often a specific event occurs,
or if e.g. only events related to a specific unit, are interesting. 

Three criteria buttons (filter buttons) appear in the on-screen keyboard to define
the filter:

▪ Unit: The unit name, e.g. SCU

▪ Index: The unit number, e.g. SCU1 (only available if a unit has been entered)

▪ Tag: The alarm tag name, e.g. 031220

The fields are all optional. Fields that are not filled in, means ‘any text’. Press Apply
to execute the search and filtering.
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2.2.2   Saving Event Log records

Export:
This button is used when saving the Event Log record displayed to a USB memory
stick, the hard disk drive (HDD) or when printing a hard copy of the data displayed.

Printing:
If a printer is connected to the MOP hub, printing the displayed data is possible. 

1. Press the Export button. 
2. Press Print from the pop-up screen . 

To limit the amount of line s to be printed, see Time Span Filter

      

For troubleshooting purposes, MAN Diesel may request an Event Log
record. The Event Log record can be stored as a compressed file (.zip)
on a USB memory stick or on the hard disc drive (HDD), by the engine
crew. The .zip file is then sent by e-mail from the ship’s ordinary PC to
MAN Diesel.

Save to USB memory stick:
MAN Diesel recommends this option to deliver an Event Log record for trouble-
shooting purpose.

1. Insert the USB memory stick into the MOP.

2. On the Event Log screen , press the Export button and the Export Event Log
toolbar shows up. Destination field will read USB.

3. On the Export Event Log tool bar, press the Save button.

4. When the saving is finished, the Destination field will read Saved, and the USB
memory stick can be removed.

The data displayed on the Event Log screen , is now stored on the USB memory
stick. The output will be a comma separated file with the name Event Log<date,
time>.zip. 

To limit the file size to be exported, see Time Span Filter

Save to hard disk:
If a USB memory stick is not available, the Event Log data can be saved to the
hard disk.

1. On the Event Log screen , press the Export button and the Export Event Log
tool bar opens. Destination field will read HDD, as no USB memory stick is
plugged in.

2. On the Export Even t Log tool bar, press the Save button.

3. When the saving operation is finished the Destination field will read Saved. The
data displayed on the Event Log screen, is now stored on the hard disk drive.
The output will be a comma separated file with the name Event Log<date,
time>.zip.
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To limit the file size to be exported, see Time Span Filter

Dump:
Dump and Save have the same functionality, except for the actual output. I.e.,
when the Dump button is pressed, the displayed Event Log is saved to the loca-
tion shown in the Destination field. The data, however will be saved as an SQL
script and compressed to a zip file. The file name will be Event LogDump<Date-
Time>.zip.

<DateTime> is the current UTC time when the files were saved.

2.2.3   Searching for an Event From a Specific Date and Time or by Tag Number.

This feature can be helpful when extracting information to external parties or when
investigating an event.

When scrolling up or down on the Event Log screen is not sufficient, it is possible
to search for a specific event by tag number by pressing the button “Unit/Tag Fil-
ter”. When an alarm occurs, it is given a tag number that is stored together with
the alarm event. By writing this number in the dialog box and pressing “Apply” the
alarm event is shown on the screen.

Similarly, the button “Time Span Filter” sorting can be selected.

Enter the from/to date and time in the toolbar by using the popped up keyboard.
Press “Apply” to execute. Note that the entered time has to be in UTC time. As a
result the events, inside the selected time span to the specified date and time, will
be selected and shown on the screen.

From the button “Go to Time/Date”, events which took place at/on a specific time/
date can be displayed. Note that the entered time has to be in UTC time.

When a filter is no longer needed, remember to remove it (by pressing the button
again), otherwise it might seem like the event log is frozen and does not receive
new events.

2.2.4   Exporting the Event Log

From the toolbar “Export Event Log”, displayed when the “Export” button is
pressed, it is possible to print a copy of the Event Log or make a back-up Dump
used for information to external parties or the engine crew themselves.

Should external parties ask for an Event Log record (for trouble shooting purpo-
ses), the Event Log record can be saved on a USB memory stick (or Hard Disc
Drive if no USB memory stick is available) as a zip file. Be aware of the risk of using
USB-sticks generally.

The file name will be: EventLog<DateTime>.zip when the file is saved on a USB
memory stick.
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(Is the Event Log dumped to a USB memory stick (or Hard disc Drive) the file name
will be: EventLogDump<DateTime>.zip).

In both cases the DateTime is the UTC time when the file was saved.

The USB memory stick (containing the zip file) can then be hand carried to the
ships mail PC and the zip file mailed to external parties for evaluation.

2.3   Manual Cut-Out List (See drawing 6655-0140)
Manual cut-out of alarms may be used, for instance, if the engineer has observed
a failure of a sensor that is not detected automatically (see below) or if, for
instance, a tacho pick-up is failing (the engine running on the redundant tacho sys-
tem) and is continuously giving an alarm and cannot be replaced immediately. 

Alarms are sometimes cutted-out automatically. Automatic cut-out may be used
by the system to suppress alarms which are unimportant in specific states, e.g.
when a sensor is invalidated by the operator. 

The manually cut-out alarms are shown in a separate list, which can be accessed
from the navigation bar. The manual cut-out screen is in functionality equivalent to
the channel list screen. An alarm can be cut-out manually from the screens Alarm
List, Manual cut-out List or Channel list. 

All alarm channels that have the status “Manual cut-out” are shown in the manual
cut-out screen. 

Removing (“Re-activating”) an entry from the Manual cut-out list is done by high-
lighting the alarm(s) involved on the screen and then pressing the button “Reacti-
vate” in the toolbar.

2.4   Channel List (See drawing 6655-0145)

The channel list screen contains status information of all alarm channels within the
ECS, no matter the status of the individual alarm channel. As default, the alarm
channels are listed in tag-name alphabetic order. From the channel list screen, it is
possible to cut out (and re-activate) alarm channels.
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Figure 1: ERCS MOP alarm list.
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Figure 1: ERCS MOP Event Log
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Figure 1: ERCS MOP Manual Cut-Out List
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Figure 1: ERCS MOP Channel List

20
16

-0
6-

10
 -

 e
n

Dr
aw

in
g

SC
R 

M
OP

 C
ha

nn
el

 L
is

t
66

55
-0

14
5-

00
09

MAN B&W 6655-0145-0009

 

 1 (1)





 

Figure 1: System View I/O Test. LP SCR.
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Figure 2: System View I/O Test. HP SCR med maximum 1 RBV.
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Figure 3: System View I/O Test. HP SCR with maximum 3 RBVs.
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Figure 4: SCRI1 System View I/O Test. SCRCU.
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Figure 5: System View I/O Test. SCRl1.
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Figure 6: System View I/O Test. SCRI2.
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Figure 1: LP SCR network status.
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Figure 2: HP SCR network status 1 RBV.

Dr
aw

in
g

SC
R 

M
OP

 N
et

w
or

k 
St

at
us

66
55

-0
20

0-
00

09

20
16

-0
6-

08
 -

 e
n

6655-0200-0009 MAN B&W

 

2 (3)  



Figure 3: HP SCR network status 2-3 RBVs.
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1   SCR Electrical Diagrams

Note Regarding Use of the Following Electrical Diagrams
With reference to the individual electrical diagams, the following guidelines are
applied: 

▪ Refer always to the diagrams as supplied by engine builder.

▪ Electrical diagrams are subject to constant revision and change and can vary
with the actual, individual installations.

For these reasons, we supply here only the Overview drawings as these can be
useful as orientation for where to seek guidance in the installations actual, supplied
diagrams.

Terminology and Abbreviations

EX-ARCS External Ammonium Bisulphate Regeneration Control Ssytem

EX-VS External Valve Ssytem

AMS Alarm and Monitor Ssytem

MOP-SCR Main Operating Panel SCR

ERCS-UPS ERCS Uninterrupted power source

SCR NOx Cabinet SCR NOx Cabinet

SCR-CU SCR Control Unit

SCR-CU-CB SCR CU Cabinet

EX-DHS External Dsoing Handling Ssytem

ACU-1 Auxiliary Control Unit 1

ECC1 Engine Control Cabinte 1

8612/8819/8802 Ambient Sensor

Table 1: For the LP drawings:
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6613 SCR Reactor Throttle Valve

6619-1 SCR Reactor Bypass Valve 1, RBV-1

6619-2 SCR Reactor Bypass Valve 2, RBV-2

6619-3 SCR Reactor Bypass Valve 3, RBV-3

6635 SCR Cylinder bypass valve

ACU-1 Auxiliary Control Unit 1

AMS Alarm & Monitor System

CP AUX Control Panel Aux. Blower System

ECC1 Engine control cabinet 1

EX-DHS External Dosing Handling System

EX-HCS External Heating Control System

EX-SBCS External Soot Blowing Control System

EX-VCS External Valve Control System

JB 6616 JB-SCR Reactor Sealing Valve

MOP-SCR Main Operating Panel SCR

SCR NOx CB SCR NOx Cabinet

SCR-CU SCR Control Unit

SCR-CU-CB SCR CU Cabinet

SCR-I1 SCR Interface Unit 1

SCR-I1-CB SCR I1 Cabinet

SCR-I2 SCR Interface Unit 2

SCR-I2-CB SCR I2 Cabinet

UPS Uninterrupted power supply

XT8819-C Humidity sensor

Table 2: For the HP drawings:
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Figure 1: Overview SCR-CU installation. HP.
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Figure 2: Overview SCR-CU & SCRl1 installation. HP.
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Figure 3: Overview SCR l1 installation. HP.
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Figure 4: Overview. SCRl2 installation. HP.

De
sc

rip
tio

n
SC

R 
El

ec
tr

ic
al

 D
ia

gr
am

s
56

55
-2

71
0-

00
02

20
16

-0
6-

08
 -

 e
n

5655-2710-0002 MAN B&W

 

6 (10)  



Figure 5: Network overview. HP.
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Figure 6: Overview Power connections. HP.
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Figure 7: Overview SCR installation. LP.
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Figure 8: Overview SCR installation. LP
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                                HHM-HPSCR 



HHM‐HPSCR                                    Components Description                               

No.                                                                            Title   

 

                                                                                  HPSCR System   

 

1                                                                                Reactor Assembly   

H5790‐0000                                                              Reactor Body……………………………………………..03   

 

H5790‐0010                                                              Reactor Accessories…………………………………..05   

 

H5790‐0200                                                              Reactor Instruments…………………………………..07   

 

H5790‐0250                                                              Reactor Wiring Support………………………………09   

 

H5790‐0300                                                              Sootblowing System …………………………………..11       

 

H5790‐0400                                                              Stand By Heat System…………………………………14 

 

H5790‐0500                                                              Catalyst Elements Assembly……………………....16   

 

H5790‐0200                                                              Junction Box……………………………...…......……...18 

 

2                                                                                Reductant Injection System   

H5790‐1000                                                              Reductant pump unit…………………………….…….21   

 

H5790‐1010                                                              Reductant Dosing Unit………………………….……..23   

 

H5790‐2900                                                              Mixing Unit………………………………………….…..…25 

 

3                                                                                Venting System……………………………………….... 27   

 

4                                                                                Emission Control System   

H5790‐2810‐1                                                          SCR‐CU/I1 Box …………………………………………… 30 

 

H5790‐2810‐2                                                          Pneumatic valve control……………………………….32   

 

H5790‐2810‐3                                                          Regulation unit…………………………………………….33   

 

H5790‐2810‐4                                                          I/P Convertor Unit 1………………………………….…35   

   

H5790‐2810‐5                                                          I/P Convertor Unit 2………………………………….…37 

 

H5790‐2810‐6                                                          Auxiliary System Control Cabinet …………………39 
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