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YSL型变压器用螺旋板式强油循环水冷却器

YSL Type Spiral Oil-Water Cooler for Transformer

使 用 说 明 书

Operation Instructions
长春三鼎变压器组件有限公司

CHANGCHUN SANDING TRANSFORMER MOUDULE CO。，LTD。

                                                                  2020版

YSL型变压器用螺旋板式强油水冷却器（以下简称冷却器）是我公司专门为变压器和电抗器类产品油冷却而设计制造的冷却装置，产品符合标准JB/T7633的规定。

1  型号说明
  Y       S       L            —

                                      每组 数量（单台不标出）

                                                    额定冷却功率 ，kW

                                                  设计压力，  MPa

材质（S不锈钢 ，C碳钢）    

螺旋板式

                                                  水冷却器                                                      

                                                  强迫油循环 

2  性能参数
	额定冷却功率    kW
	50~1250

	设 计 压 力     MPa
	0.6、1.0

	油  温
	进口  0C
	70

	
	出口  0C
	60

	水  温
	进口  0C
	30

	
	出口  0C
	<40

	          油 流 速   m/s
	<2.0

	注：当设计压力为0.6Mpa的最高工作水压为0.5MPa；设计压力为1.0Mpa最高水压

    为0.8Mpa。


3  使用条件
a）环境温度在0 0C以上；

b）水质达到以下要求时允许水压大于油压：

浑浊度≤50mg/l，碳酸钙100~200mg/l， 硫酸钙1500~2000mg/l， 铁≤0.1mg/l   

锰≤0.1mg/l， 硫化氢≤0.5mg/l ，氯离子≤25mg/l，PH值7-9.2，冷却水保护指标I≥0冷却水无泥沙及其它污物，水冷却器退出运行时，必须将水排净并吹干；
c）基本没有导电灰尘、腐蚀性气体、严重风沙或盐雾的地区。

注：当使用条件与上述规定不符时，由用户与制造厂协商。

注意：当氯离子>25mg/l时，不建议选用不锈钢材质冷却器。

4  冷却器结构、工作原理及特点
4.1 冷却器结构
冷却器由冷却器本体、油泵、油管路、水管路、阀们和控制箱等部分组成。冷却器主体是由板材（不锈钢或碳钢）卷制成两个平行通道的螺旋体，两个通道首末端各焊接管接头，冷却器两端焊接封闭为不可拆式。为增加冷却器的换热系数和刚度，在螺旋通道内焊有一定密度的定位柱。

4.2工作原理

变压器油泵将变压器顶层油吸入冷却器油通道,热油与另一侧通道反向流动的冷却水进行热交换后流回变压器油箱,达到降低变压器运行温度的目的。冷却水则由水通道流过并与变压器油进行热交换后排出冷却器体外。

4.3特点

4.3.1热油与冷却水逆向流动，换热效率高。

4.3.2冷却器通道内焊有定距柱，有扰流作用，进一步提高了换热效率。

4.3.3螺旋通道在一定的流体速度下有自洁作用，可降低水通道污垢阻塞危害，提高冷却器寿命。

5  冷却器的安装、调试与操作
5.1冷却器的安装

5.1.1安装位置视用户场地自定,冷却器与基础牢固联结后,将油管路与变压器连接并连接通水系统。

5.1.2 用户自备管路应满足下述要求

a）油管路应尽量短且减少转弯，转弯处必须用弯头连接，以减少阻力，管路内表面必须严格清理，涂绝缘漆，并用合格的变压器油清洗；

b）所有管路必须按冷却器设计压力试验，历时30min应无渗漏；

5.1.3冷却器安装后进行下述检验

a）油口处注入合格的变压器油，静止2小时后，由冷却器下部取油样测耐压值，若低于注入值时，用合格的变压器油冲洗至合格为止；

b）检查管路阀门是否完好，开闭是否灵活；

5.1.4将管路上的温度计卸下，在温度计座内注入适量的变压器油，重新旋紧温度计。

5.2调试

a）将油系统中的阀门全部开启，水系统阀门全部关闭；

b）注满变压器油；

c）启动油泵2~3次，观察油泵转向是否正确，运转是否正常；

d）冷却器试运转，检查控制箱接线是否正确；

e）检查流量指示器动作是否灵活准确；

f）从试运转开始，随时释放变压器气体继电器捕集的空气，至无气泡为止；

g）如上述情况正常，试运转可停止。变压器静止24小时以上，以消除变压器中悬浮的气泡，并通过气体继电器放出残气。

5.3操作
5.3.1冷却器投入运行的程序

a）冷却器油路阀门全部开启；

b）启动油泵，冷却器投入运行；

c）先开启出水阀门，后开启进水阀门；

注意：冷却器注水时，要缓慢打开进水阀门，逐渐提高供水量，切不可突然全部打开阀门，一旦出现水击现象，其瞬间冲击水压力可能达到供水压力的数倍，对冷却器造成无法修复的损伤，甚至使冷却器损坏报废.

d）冷却器配置两台泵，其中一台为备用。工作油泵投入时，备用油泵阀门必须关闭，否则将使油侧短路。

5.3.2冷却器退出运行程序

a）先关闭进水阀门，再关闭出水阀门；

b）停止油泵运转，关闭总电源。

5.4存放

暂时不用的冷却器，可不放出存油，冷却器内部保持静油压，防止潮湿空气或水分侵入。在零度以下存放时，须放净存水，以防止冰冻损坏冷却器。

6  维护与检修

6.1日常维护

注意冷却器控制系统.变压器和油泵及流量指示器工作状态是否正常,管路系统有无渗漏.

6.2检修

冷却器检修周期,视用户使用环境而定,一般包括下述各项:

6.2.1冷却器水路除垢,可用蒸汽或20%柠檬酸进行清洗,一年或半年一次；

6.2.2检查和维修油泵及流量指示器。按相应使用说明书进行；

6.2.3检验压力表和温度计；

6.2.4检验电气控制箱敷设线路绝缘是否良好，建议每月一次；

6.2.5检查管路系统密封件和阀门性能。
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1. 冷却器本体 2.安装底版 3.阀门 4.油泵5.放气塞 6.压力表 7.温度计 8.控制箱

1.Cooler 2. Floor installation 3. Valve 4. Oil pump 5. Exhaust plug  6. Pressure gauge  7. Thermometer  8. Control  box

悬挂式安装的螺旋板冷却器安装尺寸图

Hanging type spiral plate cooler installation of installation dimension drawing
	型号
	D
	h
	h1
	H
	H1
	B
	B1
	B2
	L

	YSLS0.6-50G
	480
	
	
	
	
	280
	670
	590
	195

	YSLS0.6-63G
	500
	250
	
	
	
	300
	690
	610
	205

	YSLS0.6-80G
	560
	
	455
	1435
	500
	340
	750
	670
	235

	YSLS0.6-100G
	620
	
	
	
	
	380
	810
	730
	265

	YSLS0.6-125G
	666
	
	
	
	
	
	860
	780
	285

	YSLS0.6-160G
	720
	320
	485
	1615
	600
	450
	915
	835
	315

	YSLS0.6-200G
	830
	
	
	
	
	480
	1025
	945
	370

	YSLS0.6-250G
	970
	620
	590
	1877
	1000
	400
	1165
	985
	440

	YSLS0.6-315G
	810
	700
	505
	1915
	1000
	
	1005
	925
	455

	YSLC0.6-50G
	490
	
	
	
	
	280
	680
	600
	200

	YSLC0.6-63G
	550
	
	
	
	
	350
	740
	660
	230

	YSLC0.6-80G
	590
	250
	455
	1415
	500
	360
	780
	700
	250

	YSLC0.6-100G
	670
	
	
	
	
	
	860
	780
	290

	YSLC0.6-125G
	700
	
	
	
	
	380
	895
	815
	305

	YSLC0.6-160G
	810
	
	
	
	
	420
	1005
	925
	360

	YSLC0.6-200G
	790
	500
	
	1675
	750
	400
	985
	905
	350

	YSLC0.6-250G
	890
	
	
	
	
	440
	1085
	1005
	400

	YSLC0.6-315G
	900
	820
	660
	2115
	1200
	
	1095
	1015
	405


YSL Type Spiral Oil-Water Cooler for Transformer (hereinafter referred to as “Cooler”) is a cooling equipment that is specially designed and manufactured for transformer and reactor with oil cooling by our company. The product meets the requirement of JB/T7633. 

1 Type Description 

  Y       S       L            —

                                     Quantity in each group（No mark for one set）

                                                   Cooling power rating ，kW

                                                 Designed pressure MPa
Material（S:Stainless steel,C: Carbon Steel）

Spiral

                                                  Water cooler                                                      

                                                  Forced oil circulation

2 Performance Parameter  
	Cooling power rating
	50~1250

	Designed pressure  MPa
	0.6、1.0

	Oil temperature
	Inlet  0C
	70

	
	Outlet  0C
	60

	Water temperature
	Inlet  0C
	30

	
	Outlet  0C
	<40

	   Oil velocity of flow    m/s
	<2.0

	Notes: When designed pressure is 0.6Mpa, the maximum working hydraulic pressure is 0.5MPa; when designed pressure is 1.0Mpa, the maximum working hydraulic pressure is 0.8Mpa. 



3 Using Conditions  
a）The ambient temperature is above 0 0C; 

b）Turbidity value than 50 mg/l, calcium carbonate 100 ~ 200 mg/l, calcium sulfate 1500 ~ 2000 mg/l, more than 0.1 mg/l iron and manganese than 0.1 mg/l, more than 0.5 mg/l hydrogen sulphide, chloride ion than 25 mg/l, PH value 7 ~ 9.2.Cooling water protection index I quartile 0, cooling water sediment and other without contamination, cooler is out of service shall be clean water and blow dry.
c）There is no area with electric dust, caustic gas, severe sand storm or salt mist.  

Notes: When the using conditions do not meet the provisions above mentioned, the user can consult with the manufacturer. 
4 Structure, Working Principle and Characteristics of Cooler  
4.1 Structure of Cooler
The cooler is composed of main body, oil pump, oil pipe, water pipe, valve and control casing, etc. The main body of the cooler is a leptospira with two paralleled passages made of rolled plank stuff (stainless steel or carbon steel). The ends of the two passages are welded with pipe joints. The jointing seals on the two ends of the cooler are non-detachable. In order to increase the coefficient of heat transfer and rigidity, a positioning post with certain consistency is welded in the spiral passage. 

4.2 Working Principle 

The oil pump of transformer pumps the top-layer oil in the transformer into oil passage of cooler. The heat oil exchanges heat with cooling water which is flowing in reversal in the other side of passage, then the oil reflows to oil box of transformer to achieve the goal of decreasing the running temperature of transformer. The cooling water will be drained out of the cooler through water passage after exchanging heat with oil of transformer.  

4.3 Characteristics  

4.3.1 The heat oil and cooling water flow in reversal, which makes high efficiency for exchanging heat. 

4.3.2 A positioning post is welded in the passage of cooler. It plays the role of burble, and further improves the efficiency of exchanging heat.  

4.3.3 The spiral passage has self-cleaning function in a certain velocity of liquid, which can reduce the block hurt of bilge in water passage and can enhance the life of cooler.  

5 Installation, Debugging and Operation of the Cooler  
5.1 Installation of the Cooler 

5.1.1The installation place is according to user’s field. After the cooler is jointed and built on the rock, the oil pipe and transformer should be jointed together and be jointed with water supply system.  

5.1.2 The pipe provided for user themselves should meet the following requirement:  

a）The oil pipe should be short and with little swerves. The swerve place should be jointed with elbow to decrease resistance. The inner surface in the pipes must be cleaned strictly and with insulation coating. It should be cleaned by using regular transformer oil;

b）All pipes must be tested according to the designed pressure of the cooler. There is no leakage within 30min;

5.1.3 The following checks should be made after installing the cooler. 

a）The regular transformer oil should be poured on the hydraulic fluid port. After two hours for stillness, the oil sampling from the cooler should be tested for withstand voltage. If it is lower than infusion value, it should be rinsed by regular transformer oil until up to grade; 

b）Check the pipe valve to see if it is in good condition, and to see if the switching is flexible;

5.1.4 Demount the thermometer of pipeline. Pour adequate transformer oil in the seat of thermometer. Tightly spin the thermometer.  

5.2 Debugging 

a）Entirely open the valve of oil system, and entirely close the valve of water system;

b）Fill transformer oil;  

c）Start up oil pump for 2 or 3 times, and observe the turning of oil pump if it is correct and in gear; 

d）Test run to cooler to check if the connection of control box is correct;  

e）Check if the movement of flux indicator is flexible and right;  

f）From the running-in the air collected by relay from transformer air should be released until there is no air bubble;

g）If the above situation is normal, the running-in can be stopped. The transformer should be kept at stillness with 24hours above to eliminate the suspending air bubbles in the transformer, and release residual gas through gas relay.  

5.3 Operation 
5.3.1 The process of cooler’s running  

a）Entirely open the valve of oil passage of cooler; 

b）Start up oil pump, the cooler begins to run;   

c）Firstly start outflow valve, and then start feed valve; 

Note: When water is injected into the cooler, open the inlet valve slowly and gradually increase the water supply. Do not open all the valves suddenly. Once water hammer occurs, the instantaneous impact water pressure may reach several times of the water supply pressure To the cooler caused irreparable damage, and even make the cooler damage scrap.
d）Configure two pumps for the cooler, one is for standby. The valve of the standby pump must be closed, otherwise the oil part will have short circuit.  

5.3.2 The cooler quit the operational procedure   

a）Firstly close feed valve, and then close outflow valve;

b）Stop the running of oil pump and close the chief power supply. 

5.4 Storage 

For the temporary unused cooler the trapped oil can be kept. The inner cooler should keep oil pressure to avoid being invaded by damp air or moisture. When it is stored below zero, the residual water must be released to avoid being damaged by ice.  

6 Maintenance and Repair  

6.1Daily maintenance work 

Pay attention to the working state of controlling system of cooler, transformer oil, oil pump and flux indicator to see whether they are in gear and whether there is leakage in the pipeline system.   

6.2 Examine and Repair  

The cycle of repair of the cooler is according to the user’s usage conditions. Commonly there are following items:  

6.2.1 For the removing dirty of water passage of cooler, it can be cleaned by steam or 20% of citric acid once a year or once a half year;  

6.2.2 Check and repair the oil pump and flux indicator in accordance with relevant specification;

6.2.3 Check pressure gauge and thermometer;  

6.2.4 Check the connection of electric controlling box to see if the insulation is all right for once a month;  

6.2.5 Check the performance of pipeline system airproof parts and valve.  
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