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简介 

本说明书包含政田部件、系统、操作说明、维护、故障排除、备件信息。 

在订购备件时，请与我们客户服务部门联系，并告知政田产品系列号。. 

需要了解更多信息请联系: 

 总公司: 

南通政田船舶机械有限公司 

地址      : 江苏省南通市港闸开发区黄海路 118 号  

邮编      : 226005 

电话      : 0513-85306822/85306826 

传真      : 0513-85306811  

邮箱      : nt@masada.cn 
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章节 1. 液压组合锚机

1.1 概述

电动-液压型，两台液压组合锚机艏部左右对称布置。

每台 1 个锚链轮，2 个卷筒，1 个副卷筒。采用双轴结构，由一台低速大

扭矩液压马达通过一级齿轮传动带动卷筒主轴，合上卷筒离合器即可带动卷筒

工作；合上锚链轮离合器，通过二级齿轮传动，带动锚链轮轴及锚链轮工作。

两者不可同时操作。采用手动离合器、手动刹车。

动力单元安装在主甲板下面，由 4 个油泵机组和 1 个油箱组成，动力单元

设低液位、高油温、过滤器堵塞报警。并带恒张力系统。

艏部泵站有一个组合式的电器控制柜。

1.2 参数：

起锚部分： 

锚链直径 Φ73 mm（AM3） 

起锚负载 253 kN 

过载拉力 379.5 kN 

支持负载 1795.5 kN 

起锚速度 ≥9 m/min 

抛锚深度 ≤82.5 m 

系泊部分： 

卷筒工作负载 147 kN(第一层) 

卷筒公称速度 15 m/min(第一层) 

卷筒支持负载 416 kN 

缆索直径 Φ64 mm（PP） 

卷筒容绳量 220 m 

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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 动力部分： 

    型号：  MRH2-3150-9-PPV 

液压马达 排量：  3140ml/r 

压力： 24.5MPa 

            型号：  A7VO160LRD 

油 泵 排量： 160ml/r 

转速 1750rpm 

    型号：  Y280M-4-H 

功率： 90 kW 

电动机 转速： 1750rpm 

电压： AC440V 

频率； 60HZ 

1.3 操作说明

A) 启动动力单元

电源启动之前确保检查以下项目：

● 确认油泵的吸入口的阀门是否打开(如果需要)。

● 确认液压出口的截止阀处于打开状态。

● 检查油箱里油量是否达到液位计量程的 3/4 以上。

● 检查所有液压连接处是否连接好。

● 确认比例换向阀的操作手柄处于中立位置。

● 确认舷边操作手柄处于中立位置（如果有舷边遥控）。

● 按控制器上电机“启动”按钮来启动泵站。

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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 B) 收锚

● 确认马达的快慢速切换阀的操作杆置在大容量位置。

● 确认卷筒的离合器是脱开的状态，其制动器是刹紧状态。

● 确认锚链轮的制动器是刹紧状态。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，同时将锚链轮用

的离合器拨向合的状态，插上插销，一旦离合器完全合上，立即将比

例换向阀的操作手柄拉回中立位置。

● 打开掣链器的闸刀。

● 打开锚链轮的制动器。

● 将比例换向阀的操作手柄推向“卷入”的方向。

● 收锚结束，将比例换向阀的操作手柄拉回中立位置。

● 合上掣链器的闸刀。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，使掣链器与锚链

轮之间的锚链处于松弛状态。然后将比例换向阀的操作手柄拉回中立

位置，并扣上安全扣。

●刹紧锚链轮制动器。

●脱开锚链轮离合器，插上插销。

警告！

1、收锚操作时当锚将要出水面时，要观察其位置并缓慢收起，防止碰撞船体。

C) 动力抛锚

● 确认马达的快慢速切换阀的操作杆置在大容量位置。

● 确认锚链轮的制动器是刹紧状态。

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司

6



使 用 说 明 书

● 确认卷筒的离合器是脱开的状态，其制动器是刹紧状态。. 

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，同时将锚链轮用

的离合器拨向合的状态，一但离合器完全合上，立即将比例换向阀的

操作手柄拉向中立位置。

● 打开掣链器的闸刀。

● 打开锚链轮的制动器。

● 将比例换向阀的操作手柄推向“卷出”的方向。

● 抛锚结束，将比例换向阀的操作手柄拉向中立位置。

● 合上掣链器的闸刀。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，让锚链处于松弛

状态，将锚链轮的离合器脱开，插上插销，然后将比例换向阀的操作

手柄拉向中立位置，并扣上安全扣。刹紧锚链轮制动器。

警告！

1、锚链和锚的支持负荷不能单独由链轮制动器承担，抛锚之后先合上止链器，

再刹紧链轮制动器，并使掣链器与链轮之间的锚链处于松弛状态。

2、当锚链轮的离合器是合上时并且制动器是刹紧的状态，不能将比例换向阀

的操作手柄拉向“卷入”的方向，那会破坏制动器和掣链器。

D) 无动力抛锚

● 打开掣链器的闸刀。

● 打开锚链轮的制动器。

● 抛锚结束，合上掣链器的闸刀。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，让锚链处于松弛状

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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态，将锚链轮的离合器脱开，插上插销，然后将比例换向阀的操作手柄

拉向中立位置，并扣上安全扣。刹紧锚链轮制动器。

警告！

1、当抛锚链时，以每半节锚链重复进行制动器的刹紧—松开操作以限制锚的

抛落速度。如果一次全部抛出，则制动器刹车带会产生异常的磨损和温升。

制动器的失效将造成锚链的猛烈飞出，易于造成伤害。

E) 收放缆操作

● 确认锚链轮的离合器是脱开的状态。

● 确认锚链轮的制动器是刹紧的状态。

● 确认卷筒的制动器是刹紧的状态。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，同时将卷筒用的离

合器拨向合的状态，一旦离合器完全合上，立即将比例换向阀的操作手

柄拉回中立位置。

● 松开卷筒的制动器，将比例换向阀的操作手柄推向“卷出”或拉向“卷

入”，实现卷筒的放缆或收缆。

● 放缆或收缆结束后，刹紧卷筒的制动器。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，将卷筒用的离合器

脱开，插上插销，然后将比例换向阀的操作手柄拉回中立位置，并扣上

安全扣。

● 两个卷筒不同时使用。

特别注意：恒张力状态时马达切换成大容量。

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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F) 副卷筒操作 

   ●  确认锚链轮和卷筒的离合器是脱开的状态。 

   ●  操作比例换向阀的手柄，就能使副卷筒卷动，一但操作手柄处于中立位

置，副卷筒就停止卷动。 

●  副卷筒和卷筒不同时使用。 

 

G) 停机操作 

   ●  确认所有制动器都是刹紧的状态。 

●  确认所有离合器都是脱开的状态。 

●  关闭电源。 

●  检查设备是否有松动，液压系统部件损坏必须更正。 

●  停机操作结束后，润滑裸露地方。 

 

特别提示： 

1、 新机运行 3 个月后，应更换液压油。 

2、 操纵收缆、放缆到停止位置时，应缓慢过渡，不应急停以避免太大

的液压冲击。 

3、 本机每年应保养一次。特别注意： 

4、 如果在起锚过程中突然断电，锚可以保持一段时间（至少一分钟），

不会明显下落。此时，应该迅速刹紧刹车，合上掣链器，防止发生

意外。 
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章节 2. 液压系泊绞车

2.1 概述

电动-液压型，两台系泊绞车艉部左右对称布置。

每台 2 个卷筒，1 个副卷筒，由一台低速大扭矩液压马达通过一对齿轮传

动带动卷筒主轴，合上离合器即可带动卷筒工作。

采用手动离合器、手动刹车。

动力单元安装在主甲板下面，由 4 个油泵机组和 1 个油箱组成，动力单元

设低液位、高油温、过滤器堵塞报警。并带恒张力系统。

艉部泵站有一个组合式的电器控制柜。

2.2 参数：

 系泊部分： 

卷筒工作负载 147 kN(第一层) 

卷筒公称速度 15 m/min(第一层) 

卷筒支持负载 416 kN 

缆索直径 Φ64 mm（PP） 

卷筒容绳量 220 m 

动力部分： 

    型号：  MRH2-3150-9-PPV 

液压马达 排量：  3140ml/r 

压力： 24.5MPa 

            型号：  A7VO160LRD 

油 泵 排量： 160ml/r 

转速 1750rpm 

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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    型号：  Y280S-4-H 

功率： 75 kW 

电动机 转速： 1750rpm 

电压： AC440V 

频率； 60HZ 

2.3 操作说明

A) 启动动力单元

电源启动之前确保检查以下项目：

● 确认油泵的吸入口的阀门是否打开(如果需要)。

● 确认液压出口的截止阀处于打开状态。

● 检查油箱里油量是否达到液位计量程的 3/4 以上。

● 检查所有液压连接处是否连接好。

● 确认比例换向阀的操作手柄处于中立位置。

● 确认舷边操作手柄处于中立位置（如果有舷边遥控）。

● 按控制器上电机“启动”按钮来启动泵站。

B) 收放缆操作

● 确认卷筒的制动器是刹紧的状态。

● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，同时将卷筒用的离

合器拨向合的状态，一旦离合器完全合上，立即将比例换向阀的操作手

柄拉回中立位置。

● 松开卷筒的制动器，将比例换向阀的操作手柄推向“卷出”或拉向“卷

入”，实现卷筒的放缆或收缆。

● 放缆或收缆结束后，刹紧卷筒的制动器。

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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● 轻轻将比例换向阀的操作手柄推向“卷出”的方向，将卷筒用的离合器

脱开，插上插销，然后将比例换向阀的操作手柄拉回中立位置，并扣上

安全扣。

● 两个卷筒不同时使用。

C) 副卷筒操作

● 确认锚链轮和卷筒的离合器是脱开的状态。

● 操作比例换向阀的手柄，就能使副卷筒卷动，一但操作手柄处于中立位

置，副卷筒就停止卷动。

● 副卷筒和卷筒不同时使用。

D) 停机操作

● 确认所有制动器都是刹紧的状态。

● 确认所有离合器都是脱开的状态。

● 关闭电源。

● 检查设备是否有松动，液压系统部件损坏必须更正。

● 停机操作结束后，润滑裸露地方。

特别提示：

1、 新机运行 3 个月后，应更换液压油。

2、 操纵收缆、放缆到停止位置时，应缓慢过渡，不应急停以避免太大

的液压冲击。

3、 本机每年应保养一次。

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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章节 3. 管理与维护

1、锚机和绞车是船舶重要设备之一。做好日常的维护管理，保证随时可

用是非常重要的。机器的机械部分应在良好的润滑条件下工作。每次

加油后应使机器空转片刻，使油脂均匀地涂布在运行表面上。

2、机器外露的不工作表面也要保持清洁，并涂上油漆以防锈蚀。

3、不要在机器周围堆放杂物，以免妨碍正常工作。

4、机器本体和固定螺栓，应经常检查其完整情况和紧固程度。

5、机器的刹车应定期检查，不允许油脂附着于制动表面，制动带铆钉与

刹车轮毂摩擦时要及时更换刹车带。

6、对液压系统，要做日常检查，检查的内容主要有：油箱的油位和油温；

接头、阀件、马达、油泵和密封部位的漏油情况；各部位的温度；压

力表的指示情况是否正常。

7、过滤器要经常清洗，充注和更换液压油时，要注意清洁。清洁油箱后，

从空气过滤器注入液压。特别注意液压油牌号，要符合说明书要求。

8、油温应适当。油箱的油温不能超过 60℃，一般液压机械在 35~60℃范

围内工作比较合适。从维护的角度看，也应绝对避免油温过高。若油

温有异常的上升时，应进行检查，详见“液压常见故障及排除”。

9、在液压泵启动和停止时，应使溢流阀卸荷。

10、溢流阀的调定压力不得超过液压系统的最高压力。

11、应尽量保持电磁阀的电压稳定，否则可能会导致线圈过热。

12、易损零件，如密封圈等，应经常有备件，以便及时更换。

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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章节 4. 液压常见故障及排除

1、压力不正常的故障分析和排除方法 

故障现象 故障分析 排除方法 

1、油泵吸不进油液 油箱加油、换过滤器等 

没有压力 2、油液全部从溢流阀溢回油箱 调整溢流阀 

3、液压泵损坏 更换或修理 

1、油液中有空气 排气、堵漏、加油 

压力不稳定 
2、溢流阀内部磨损 修理或更换 

3、泵、马达磨损 修理或更换 

4、油液被污染 冲洗、换油 

1、减压阀或溢流阀设定值过低 重新调整 

2、减压阀或溢流阀损坏 修理或更换 

压力偏低 3、油箱液面低 加油至标定高度 

4、泵转速过低 检查原动机及控制 

5、、马达损坏，内泄大 修理或更换 

压力过高 
1、溢流阀或减压阀失调 重新设定调整 

2、溢流阀、减压阀损坏或堵塞 更换、修理或清洗 

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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2、噪声过大的故障分析和排除方法 

故障现象 故障分析 排除方法 

1、 油液温度太低或粘度太高 加热油液或更换 

泵 吸入管太长、太细、弯头太多 更改管道设计 

内 进油过滤器太小或堵塞 更换或清洗 

有 泵离液面太高 更改泵安装位置 

气 辅助泵故障 修理或更换 

穴 泵转速太快 减小到合理转速 

泵噪声大 2、 油液选用不合适 更换油液 

油 油箱中回油管在液面上 管伸到液面下 

液 油箱液面太低 油加至规定范围 

有 进油管接头进入空气 更换或紧固接头 

空 泵轴油封损坏 更换油封 

气 系统排气不好 重新排气 

3、泵磨损或损坏 更换或修理 

4、泵与原动机同轴度低 重新调整 

1、管接头密封件不良 换密封件 

马达噪声大 2、马达磨损或损坏 更换或修理 

3、马达与工作机同轴度低 重新调整 

溢流阀尖叫 1、压力调整过低或与其他阀太近 换密封件 

声 2、锥阀、阀座磨损 重新调节、组装或更换 

管道噪声大 油流剧烈运动 
加粗管道、少用弯头、采

用胶管、采用蓄能器等 

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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3、振动过大的故障分析和排除方法 

故障现象 故障分析 排除方法 

1、联轴器不平衡大 更换 

泵振动 
2、泵与原动机同轴度低 调整 

3、泵安装不正确 重新安装 

4、系统内有空气 排除空气 

管道振动 

1、管道长、固定不良 
增加管夹，加防振垫并安

装压板 

2、溢流阀、卸荷阀、单向阀、平衡

阀、方向阀等工作不良 

对回路进行检查在管道

的某一部分装入节流阀 

油箱振动 没有防振措施 
在油箱脚下、泵的底座下

增加防振垫 

4、油温过高的故障分析和排除方法 

故障现象 故障分析 排除方法 

1、系统压力太高 尽量调低至合适的压力 

2、油液粘度不对 更换合适粘度的油液 

油温过高 

3、油液脏或供油不足 
清洗或更换滤油器；加油

至规定油位 

4、油液冷却不足 清洗、修理或更换冷却器

5、泵、马达、阀件磨损 更换或修理 

6、油液阻力大 装适合尺寸的管道和阀 

7、附近有热源影响，辐射热大 通风、冷却、采用隔热板

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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泵过热 

1、油液温度过高 见“油温过高故障排除”

2、由气穴现象 见“噪声过大故障排除”

3、油液中有空气 见“噪声过大故障排除”

4、溢流阀或卸荷阀压力调的太高 调整至合适压力 

5、油液粘度过低或过高 选择合适粘度的液压油 

6、过载 
检查支承与密封状况，检

查超出设计要求的载荷 

7、泵磨损或损坏 修理或更换 

1、油液温度过高 见“油温过高故障排除”

2、溢流阀、卸荷阀压力调的太高 调至正确压力 

马达过热 
3、过载 

检查支承与密封状况，检

查超出设计要求的载荷 

4、马达磨损或损坏 修理或更换 

溢流阀温度

过高 

1、油液温度过高 见“油温过高故障排除”

2、阀调整错误 调至正确压力 

3、阀磨损或损坏 修理或更换 

Nantong Masada Ship Machinery Co. Ltd 南通政田船舶机械有限公司
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Introduction 
This instruction is consisted of component, system, operation 

instruction, maintenance, troubleshooting and spare parts 

information. 

Please contact with our Service Department when you order the 

spare parts with the serials number of our products.

Please contact the following if you want to know more: 

Company Information: 
NANTONG MASADA SHIP MACHINERY CO., LTD 

ADDRESS: No.118, Huanghai Road, Gangzha Development Area, 

Nantong, Jiangsu 

POST:  226005 

TEL:   0513-85306822/85306826 

FAX:   0513-85306811 

EMAIL: sales@masada.cn

NANTONG MASADA SHIP MACHINERY CO., LTD 
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Chapter 1 Hydraulic Combined Windlass 
1.1 General 
Two (2) combined windlasses of electro-hydraulic type should be located on 
forecastle deck. 
Each combined windlass composed of one (1) gypsy wheel, two (2) drums and one (1) 
warping drum serving both port and starboard side. With double shaft construction, 
drum main shaft to be driven via hydraulic motor of low speed and large torque 
through the first stage gear, and to drive the drum working by closed the drum clutch. 
Close the gypsy wheel clutch, and through the second stage gear to control the gypsy 
wheel shaft and gypsy wheel. Hawser drum and gypsy wheel can not be operated 
simultaneously. To be provided manual clutch and manual brake. 

Power unit composed of four (4) oil pump units and one (1) oil tank is fitted 
under the main deck. Driving unit with auto-tension system is fitted with alarms for
low level、high oil temperature and filter blocked. 
There is a combined electric control cabinet in fore pump unit. 
1.2 Particulars 

Parts of Anchor: 
Dia. of Anchor Chain:      φ73 mm (AM3) 
Working Load:            253kN 
Overload Pulling:          379.5kN 
Support Load:            1795.5kN 
Anchor Heaving Up Speed: ≥ 9 m/min 
Anchor Dropping Depth:    ≤ 82.5m 

Mooring Parts: 
Working Load of Drum: 147 kN( on the fist layer) 
Nominal Speed of Drum: 15 m/min( on the first layer) 
Support Load of Drum: 416 kN 
Dia. of Wire Rope:        φ64 mm( PP) 
Capacity of Drum:        220m

Power Unit Parts: 
Hydraulic Motor: Model:            MRH2-3150-9-PPV 

                      Output:           3140ml/r 
                      Pressure:          24.5MPa 

Oil Pump:       Model:           A7V0160LRD
                      Output:           160ml/r
                      RPM:            1750rpm

Electric Motor:  Model:            Y280M-4-H 
                      Power:           90kW
                      RPM:            1750rpm
                      Voltage:          AC440V 
                      Frequency:        60HZ
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1.3 Operation Instruction 
A) Start the Power Unit 

Please check the following items before start the power: 
z If necessary, please check the valve of oil pump suction inlet. 
z Check the opening condition of stop valve of hydraulic outlet. 
z Check if the oil tank capacity above the 3/4 of liquid indicator. 
z Check all hydraulic connections. 
z Make sure the handle of marine valve on the Neutral position. 
z Make sure the side control handle on Neutral position (if there is side remote 

control). 
z Push the “start” button on the E-motor of controller to start pump station. 
B) Anchor Heaving Up 
z Make sure the operation handle of motor changeover valve placed on the 

large capacity position.
z Make sure the clutch of drum is in the release condition and the brake is in

engaged state. 
z Make sure the brake of cable lifter is in engaged state. 
z Slightly make the operation handle of the marine valve to the direction of

“out” and make the clutch of cable lifter to the engaged condition, plug the 
bolt. If the clutch engaged completely, to make the operation handle of 
marine valve to the Neutral position immediately.

z Release the brake of chain stopper. 
z Release the brake of cable lifter. 
z Make the operation handle of the marine valve to the direction of “in”. 
z After Anchor Heaving Up finished, make the operation handle of marine 

valve to the Neutral position. 
z Engage the clutch of Chain stopper. 
z Slightly push the operation handle of the marine valve to the direction of 

“out”, and to make the chain between chain stopper and cable lifter to keep a 
state of loosen. Then make the operation handle of marine valve to the 
Neutral position and fasten the safety interlocks. 

z Engage tightly the brake of cable lifter.
z Release the clutch of the cable lifter and plug the bolt. 

Notice! 
1. During the operation of anchor heaving up with the anchor near seawater
surface, to observe its position and heave up slowly in case of the collision of the
hull body.

C) Dropping anchor by power 
z Make sure the operation handle of motor changeover valve placed on the 

large capacity position.
z Make sure the brake of cable lifter is in engaged state. 
z Make sure the clutch of drum is in the release condition and the brake is in

engaged state. 
z Slightly make the operation handle of the marine valve to the direction of
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“out” and make the clutch of cable lifter to the engaged condition. If the
clutch engaged completely, to make the operation handle of marine valve to 
the Neutral position immediately.

z Release the brake of chain stopper. 
z Release the brake of cable lifter. 
z Make the operation handle of the marine valve to the direction of “out”. 
z After dropping anchor finished, make the operation handle of marine valve to 

the Neutral position. 
z Engage the brake of Chain stopper. 
z Slightly push the operation handle of the marine valve to the direction of 

“out”, and to make the chain to keep a state of loosen and release the clutch 
of cable lifter. Then make the operation handle of marine valve to the Neutral
position and fasten the safety interlocks. Engage tightly the brake of cable 
lifter.

Notice! 
1. The cable lifter brake can’t independently bear the support load of chain and 
anchor. Engage the chain stopper firstly after dropping the anchor, then tight the
brake of cable lifter, with the chain between the brake and cable lifter in the 
condition of loosen.
2. It can’t make the operation handle of marine valve in the “IN” direction with 
the brake of cable lifter engaged and the brake tighten. If so , it will break the 
brake and chain stopper.

D) Dropping anchor without power 
z Release the brake of chain stopper. 
z Release the brake of cable lifter. 
z After dropping anchor finished, engage the brake of Chain stopper. 
z Slightly push the operation handle of the marine valve to the direction of 

“out”, and to make the chain to keep a state of loosen and release the clutch 
of cable lifter, plug the bolt. Then make the operation handle of marine valve 
to the Neutral position and fasten the safety interlocks. Engage tightly the 
brake of cable lifter. 

Notice! 
1. When dropping the chain, to repeatedly engage and release the brake with each half 
knot chain to limit the dropping speed. If dropping the whole at one time, the brake
will be damaged and with high temperature. The chain will fly off caused by the 
failure of the brake and lead to a great loss.

E) The Operation of hauling up/ dropping rope 
z Make sure the clutch of cable lifter is in the disengaged condition. 
z Make sure the brake of cable lifter is in the engaged condition. 
z Make sure the brake of drum is in the engaged condition. 
z Slightly push the operation handle of the marine valve to the direction of 

“out”, and to make the clutch of drum engaged. Once the clutch totally 
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engaged, the operation handle of marine valve be to Neutral position. 
z Release the brake of drum and make the operation handle of marine valve to 

the “out” or “in” direction to drop or haul up rope. 
z After finishing dropping or hauling up rope, engage tightly the brake of

drum. 
z Slightly push the operation handle of the marine valve to the direction of 

“out”, and release the clutch of drum and plug the bolt. Then make the 
operation handle of marine valve to the Neutral position and fasten the safety 
interlocks.  

z Two drums can not operate simultaneously. 
F) The Operation of Warping Drum
z Make sure the clutch of cable lifter and drum is in the disengaged condition. 
z Warping drum will be worked by operating marine valve handle. Once the 

operation handle in the Neutral position, the warping drum will stop to work. 
z Warping drum and drum can not operate simultaneously. 
G) Stop Operation 
z Make sure all brakes are in engaged condition. 
z Make sure all clutches are in released condition. 
z Turn off the power. 
z To check whether the equipments are loosened and hydraulic parts damaged. 

If so, it must be modified. 
z After stop operation, lubricated the surface in the open air. 

Special Notice: 
1. The hydraulic oil of new machine shall be changed after running 3 months. 
2. It should be slowly to operate hauling up and dropping rope in stop position to 
avoid extra-high hydraulic pressure impact. 
3. A yearly maintenance is required. 
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Chapter 2 Hydraulic Mooring Winch 
2.1 General 
Two (2) mooring winches of electro-hydraulic type should be located on aft deck. 
Each mooring winch composed of two (2) drums and one (1) warping drum serving 
both port and starboard side. Drum main shaft to be driven via hydraulic motor of low 
speed and large torque through a pair gear, and to drive the drum working by closed 
the drum clutch. 
To be provided manual clutch and manual brake. 
Power unit composed of four (4) oil pump units and one (1) oil tank is fitted under the 
main deck. Driving unit with auto-tension system is fitted with alarms for low level、
high oil temperature and filter blocked. 
There is a combined electric control cabinet in aft pump unit. 

2.2 Particulars 
Mooring Parts: 

Working Load of Drum: 147 kN (on the fist layer) 
Nominal Speed of Drum: 15 m/min (on the first layer) 
Support Load of Drum: 416 kN 
Dia. of Wire Rope:        φ64 mm (PP) 
Capacity of Drum:        220m

Power Parts: 
Hydraulic Motor: Model:            MRH2-3150-9-PPV 

                      Output:           3140ml/r 
                      Pressure:          24.5MPa 

Oil Pump:      Model:            A7V0160LRD
                      Output:           160ml/r
                      RPM:            1750rpm

Electric Motor:  Model:            Y280S-4-H 
                      Power:           75kW
                      RPM:            1750rpm
                      Voltage:          AC440V 
                      Frequency:        60HZ
2.3 Operation Instruction 

A) Start the Power Unit 
Please check the following items before start the power: 

z If necessary, please check the valve of oil pump suction inlet. 
z Check the opening condition of stop valve of hydraulic outlet. 
z Check if the oil tank capacity above the 3/4 of liquid indicator. 
z Check all hydraulic connections. 
z Make sure the handle of marine valve on the Neutral position. 
z Make sure the side control handle on Neutral position (if there is side remote 

control). 
z Push the “start” button on the E-motor of controller to start pump station. 
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B) The Operation of hauling up/ dropping rope 
z Make sure the brake of drum is in the engaged condition. 
z Slightly push the operation handle of the marine valve to the direction of 

“out”, and to make the clutch of drum engaged. Once the clutch totally 
engaged, the operation handle of marine valve be to Neutral position. 

z Release the brake of drum and make the operation handle of marine valve to 
the “out” or “in” direction to drop or haul up rope. 

z After finishing dropping or hauling up rope, engage tightly the brake of
drum. 

z Slightly push the operation handle of the marine valve to the direction of 
“out”, and release the clutch of drum and plug the bolt. Then make the 
operation handle of marine valve to the Neutral position and fasten the safety 
interlocks.  

z Two drums can not operate simultaneously. 
C) The Operation of Warping Drum
z Make sure the clutch of cable lifter and drum is in the disengaged condition. 
z Warping drum will be worked by operating marine valve handle. Once the 

operation handle in the Neutral position, the warping drum will stop to work. 
z Warping drum and drum can not operate simultaneously. 
D) Stop Operation 
z Make sure all brakes are in engaged condition. 
z Make sure all clutches are in released condition. 
z Turn off the power. 
z To check whether the equipments are loosened and hydraulic parts damaged. 

If so, it must be modified. 
z After stop operation, lubricated the surface in the open air. 

Special Notice: 
1. The hydraulic oil of new machine shall be changed after running 3 months. 
2. It should be slowly to operate hauling up and dropping rope in stop position to 
avoid extra-high hydraulic pressure impact. 
3. A yearly maintenance is required. 
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Chapter3 Management and Maintenance 
1. The combined windlasses and the mooring winches are the essential equipment on 
the ship. It is important to make a regular maintenance for ensuring the availability to 
operate at any time. The mechanical parts of machines shall be properly and well 
lubricated. The machine shall be run without load for a while after filling to make the 
grease on the moving surface uniformly. 
2. The exposed no-working surface of machines shall be cleaned regularly and painted
for anti-rust.
3. No material around the machines so as to avoid obstructing the normal operation. 
4. It should be checked the completeness and fastening of the machine body and fixed 
bolts regularly. 
5. The brake shall be regularly inspected. The braking surface shall be free of grease. 
In case the rivet on brake belt scrubs against the brake ring, the brake belt shall be
replaced immediately.
6. A regular inspection for hydraulic system shall be done as followings: 
The oil level and temperature for the oil tank, the leakage for joint, valve, motor, oil 
pump and sealing parts, the temperature of all parts, and the pressure gauge 
indication.   
7. The filter shall be cleaned regularly. When filling or replacing the hydraulic oil, the
oil shall be clean. The hydraulic oil shall be filled to the cleaned oil tank through air 
filter. Particular attention shall be paid to the brand of hydraulic oil in accordance with 
the requirements of instruction. 
8. The suitable oil temperature in oil tank is no more than 60℃. Commonly the 
temperature of hydraulic machines is about 35~36℃. From the view of maintenance, 
it is necessary to avoid the high oil temperature. Check it when the temperature of oil 
is high according to “General troubles and troubleshooting for Hydraulic System”. 
9. The relief valve should be without load while the hydraulic pumps started and
stopped. 
10. The pressure of relief valve is not more than the highest pressure of hydraulic
system. 
11. Keep the voltage of electric valve stable, otherwise lead to the winding too hot. 
12. Easily damaged parts, such as seal rings, should have the spare parts for replacing 
in time. 
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Chapter4 General troubles and troubleshooting for Hydraulic System 

1. Troubles and troubleshooting for abnormal pressure

Troubles Analysis Troubleshooting 

Without 
pressure 

Oil pump can’t absorb oil Add oil or change filter
Oil returned to oil tank from relief valve Adjust relief valve 

Oil pump damaged Change or repair 

Unstable 
pressure 

Air in oil Exhaust, fill in or add oil
Relief valve damaged inside Change or repair 

Pump or motor wearing Change or repair 
Oil polluted Wash or change the oil

Pressure 
too low 

Setting value of reducing valve or relief
valve too low 

Readjust 

Reducing valve or relief valve damaged Change or repair 
Oil level too low Add oil to standard level

RPM of pump too low Check prime move and 
controlling

Motor damaged Change and repair

Pressure 
too high 

Reducing valve or relief valve lose 
control

Set and Readjust 

Reducing valve or relief valve damaged 
or blocked 

Change, repair and wash
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2. Troubles and troubleshooting for high noise

Troubles Analysis Troubleshooting

Pump with 
high noises 

Air pocket 
In pump 

Oil temperature too low or 
viscosity too high 

Heat oil or change

Absorbed pipe too long, too thin 
or with too many bends

Change the design 
of the pipe 

Oil filter too small or blocked Change or clean 
Pump high away from

the oil level 
Change position of 

pump
Auxiliary Pump damaged Repair or change

RPM too fast Reduce to 
reasonable RPM 

Air pocket 
In Oil 

Use unfitted oil Change oil 
Returning oil pipe above 

the oil level 
Pipe under oil level

Oil level too low Oil added to the 
fixed level 

Air into the oil inlet joints Change or fasten 
joints 

Oil seal of pump shaft damaged Change oil seal
Exhaust system works bad Exhaust again 

Pump wearing or damaged Change or repair 
Axiality of pump and prime move low Readjust 

Motor with 
high noises 

Sealing parts of pipe joints bad Change sealing 
Motor wearing or damaged Change or repair 

Axiality of motor and working machine low Readjust 

Relief valve
with abnormal 

noise 

Pressure adjustment too low or too close to 
other valves 

Change sealings 

Cone valve or valve seat wearing Readjust, assembly 
or change 

Pipe with high 
noises Oil flowed acutely 

Widen pipe 
without bends, use 

rubber tube or 
accumulator 
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3. Troubles and troubleshooting for large Vibration 

Troubles Analysis Troubleshooting

Pump Vibration 

Couplings without balance Change 
Axiality of pump and 

prime move low Adjustment 

Pump installation wrong Assembly again 
Air into system Exhaust air 

Pipe Vibration 

Pipe too long, 
fixed not well 

Increase pipe clamp, 
anti-vibration pad and 

pressure plate 
Relief valve, unloading 

valve, check valve, 
balance valve and 

direction valve work badly

Check the return circuit, 
and install the choke valve 

in some part of pipe 

Oil tank Vibration Without anti-vibration 
Add anti-vibration pad 

under oil tank and pump 
seat 
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4. Troubles and troubleshooting for high oil temperature 

Troubles Analysis Troubleshooting

Oil temperature too high 

System pressure too high Adjust to proper pressure 
Oil viscosity wrong Change to proper oil 

Oil dirty or oil insufficient Clean or change filter, add 
oil to proper oil level 

Oil cooling insufficient Clean, repair or change 
cooler

Pump, motor, valve 
wearing change or repair 

Oil with large resistance Change pipe and valve 
with proper size 

heat source influence, 
with large radiant heat 

Use ventilation, cooling 
and heat shield 

Pump too hot 

Oil temperature too high 
Refer to Troubleshooting 
for High Oil Temperature 

Oil with air pocket Refer to Troubleshooting 
for High Noise

Air into oil Refer to Troubleshooting 
for High Noise

Relief valve or unloading 
valve with high pressure 

Adjust to the proper 
pressure 

Oil viscosity too low or 
too high 

Choose proper viscosity 

Overload 
Check support and sealing, 

and check the load over 
the design 

Motor wearing or damaged Repair or change 

Motor too hot 

Oil temperature too high Refer to Troubleshooting 
for High Oil Temperature

Relief valve or unloading 
valve with high pressure Adjust to proper pressure 

Overload 
Check support and sealing, 

and check the load over 
the design 

Motor wearing or damaged Repair or change 

Relief valve too hot 
Oil temperature too high Refer to Troubleshooting 

for High Oil Temperature
Wrong adjustment of valve Adjust to proper pressure 
Valve wearing or damaged Repair or change 
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Windlass & Mooring Winch Lube Oil Chart润滑油推荐表 

 

 

 

闭式齿轮闭式齿轮闭式齿轮闭式齿轮 

Enclosed Gear  

（（（（油浸油浸油浸油浸）））） 

 

开式齿轮或钢绳开式齿轮或钢绳开式齿轮或钢绳开式齿轮或钢绳 

Open Gear & Wire 

Ropes 

（（（（用刷子用刷子用刷子用刷子 By Brush）））） 

 

轴承或链节轴承或链节轴承或链节轴承或链节 

Bearings & Chain 

（（（（润滑枪或用手润滑枪或用手润滑枪或用手润滑枪或用手）））） 

SHELL 壳壳壳壳  牌牌牌牌 
OMALA 220 Malleus GL 95 Alvania EP Grease2 

Rhodina EP2 

MOBIL 美孚牌美孚牌美孚牌美孚牌 Mobilgear XP 220 MOBILTAC 375 NC 
Mobilux EP2 

Mobilgrease XHP 222 

TOTAL 道达尔道达尔道达尔道达尔 ELF Epona Z 220 Ceran AD Plus Ceran WR2 

BP  牌牌牌牌 
ENERGOL GR XP 

220 
ENERGREASE WRP ENERGEASE MP-MG2 

CALTEX 加德士牌加德士牌加德士牌加德士牌 
Meropa 220 EP 

Lubricant HD.150.220 

OPEN Gear Oil N° 0 WATER RESISTANT 

EP GREASE N°2 

TEXACO 德士古牌德士古牌德士古牌德士古牌 Meropa 150.220 Texclad Premium 2 MULTIFAK EP 2 

CHEVRON 雪佛龙牌雪佛龙牌雪佛龙牌雪佛龙牌 
NL Gear Compound 

150.220 

PIGNON GREASE 

250CB 

MOLYGREASE 2   

MULTIFAK EP 2 

GULF OIL MARINE 

海湾船舶石油海湾船舶石油海湾船舶石油海湾船舶石油 

GulfSea Gear Oil 220 

(SeaLub Gear Oil 220) 

GulfSea HYPERBAR 

Super CS 

(SeaLub HYPERBAR 

Super CS) 

GulfSea HYPERBAR 

CS2 

(SeaLub HYPERBAR 

Super CS) 

CASTROL 嘉实多牌嘉实多牌嘉实多牌嘉实多牌 Alpha SP 150.220 Spheerol SX 2 
Spheerol EPL2 

Spheerol SX 2 

NIPPON OIL Bomoc SP 150.260 
Cronoc Compound 

No.2 

Multinoc Grease NO.2 

Epnoc Grease NO.2 

IDEMITSU 

DaphneCE Compound 

Daphne CE 150S 

Compound 220S 

Daphne 2-S 

开式齿轮润滑油 

Daphne Coronex Grease 

Daphne Coronex NO.2 

Grease EP NO.2 

MITSBISHI 三菱牌三菱牌三菱牌三菱牌 
Diamond gear Lub 

SP 150.220 

Diamond OG 

Grease 550 

Diamond Multi Purpose 

Grease M2.2 

MARUZEN 牌牌牌牌 Swacol SP220 
MaruzenBRC No.3 

润滑油 
Limax NO.2 

SHOWA OIL Shoseki Gc220 
Shoseki No.2 

齿轮润滑油 

Shoseki Sunlight Grease 

NO.2 

Oil 

Points 

Brand 

 Lubricants 
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GENERAL 牌牌牌牌 
General SP 150.220齿

轮润滑油 

OG 680  

齿轮润滑油 

Gemico Grease MF-2 

Gemico Grease MP-2 

DAIKYO 牌牌牌牌 
Pio SP150.220 

齿轮润滑油 

Dynamic SP-2 

齿轮润滑油 

Dynamic Grease MP-2 

 

KYOSEKI 牌牌牌牌 Kyosekl Reductus 220 
S600 

齿轮润滑油 

Risonics Grease MP-2 

Risonioe Grease2 

FUJI KOSAN 牌牌牌牌 
Fukkol mild EP 

Gear 220 

Fukkol No.2 

开式齿轮油 

Fukkol Multi 

 Purpose Grease NO.2 

长城牌长城牌长城牌长城牌 齿轮油 CKD220 开式齿轮油 10000 钙基润滑脂 3号 

 

Pump Unit Hydraulic Oil Chart泵站液压油推荐表 

 

 
品名品名品名品名 

 

 

 

SHELL 壳壳壳壳  牌牌牌牌  Tellus Oil T 46 
  

MOBIL 美孚牌美孚牌美孚牌美孚牌 Mobil  DTE 15M  
 

TOTAL 道达尔道达尔道达尔道达尔 VISGA 46  
 

BP  牌牌牌牌 BARTRAN HV 46 
 

 

CALTEX 加德士牌加德士牌加德士牌加德士牌 HYDRAULIQUE LPS 46   

TEXACO 德士古牌德士古牌德士古牌德士古牌 RANDO HDZ 46   

CHEVRON 雪佛龙牌雪佛龙牌雪佛龙牌雪佛龙牌 RANDO HDZ 46  
 

GULF OIL MARINE 

海湾船舶石油海湾船舶石油海湾船舶石油海湾船舶石油 

GulfSea Hydraulic HVI Plus 46 

(SeaLub Hydraulic HVI Plus 46) 
  

CASTROL 嘉实多牌嘉实多牌嘉实多牌嘉实多牌 HYSPIN AWH-M 46  
 

NIPPON OIL 
NIPPON OIL  

Super Hyrando 46 

  

       品牌品牌品牌品牌   
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IDEMITSU Daphne Hydraulic Fiuid 46WR   

MITSBISHI 三菱牌三菱牌三菱牌三菱牌 Diamond lube RO-46 
  

MARUZEN 牌牌牌牌 Swa fluid  46(N) 
 

 

SHOWA OIL Shoseki  S-H46 
  

GENERAL 牌牌牌牌 Panol  46 
  

DAIKYO 牌牌牌牌 Pio fluid  RO46 
  

KYODO 牌牌牌牌 Hydlux  46 
  

FUJI KOSAN 牌牌牌牌 Fukkol Hyorol X46 
  

长城牌长城牌长城牌长城牌 HV-46#抗磨液压油  
 

*Please choose ISO VG 32 hydraulic oil when the vessel is always in Cold Zone and choose ISO VG 68 hydraulic 

oil when the vessel is always in Torrid Zone to guarantee the normal working performance. 
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