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The  FKRN12-12D a i r -operated  load  sw i tch  (here inaf te r  re fe r red  to  as  the  load  sw i tch )  i s  a  three -phase  

AC 12kV ,  50Hz  indoor  h igh -vo l tage  sw i tchgear .  Under  norma l  c i rcu i t  cond i t ions ,  i t  can c lose ,  car ry ,  and  

in te r rupt  load  cur ren t ;  i t  can c lose  short -c i rcu i t  cur ren t  and  has  the  ab i l i ty  to  car ry  short -c i rcu i t  cur ren t  

for  a  spec i f ied  t ime .  When the  load  sw i tch  i s  equ ipped  w i th  a  cur ren t - l im i t ing  fuse  w i th  an impactor ,  i t  

becomes  a  load  sw i tch - fuse  comb inat ion appl iance  (here inaf te r  re fe r red  to  as  the  comb inat ion appl iance
) ,  wh ich  can be  used  for  over load  and  short -c i rcu i t  protect ion of  loads  ( such  as  power  t rans formers ) .

 
 

  

 

        

1.2.2 Pneumatic load switch - fuse combination appliance:

Indoor

With fuse

Air arc extinguishing

Load sw itch

Short-c i rcu i t  break ing  curren t  of  fuse  (kA)

Fuse  rated  current  (A)

Spring energy storage

Ground ing  sw itch

Voltage level (kV) 

Design ser ial  number

F  K  R  N  12 - 12 D / T 125 - 31.5

  

  

  

Short-t ime  w ithstand  current  (kA)

Rated current  (A)

Spr ing  energy storage

        

Air  arc ext ingu ish ing

load sw i

Ground ing  sw i tch

Vol tage  l eve l  (kV)

Des ign ser ia l  number

Indoor

tch

一、Overview

FKRN12-12 Overview

This product is suitable for installation in ring network switchgear and other types of switchgear such as prefabricated substations. It 

is an ideal device for the construction, renovation and upgrading of power distribution networKs, substations and switchingstations.

1.1.1 Altitude: Not exceeding 1000m;

1.1.2 Ambient temperature: Maximum +40℃, Minimum -25℃;

1.1.3 Relative humidity: daily average not exceeding 95%, monthly average not exceeding 90%;

1.1.4 Seismic intensity: below 8 degrees;

1.1.5 This switch shall be installed in a location free from fire, explosion hazards, severe pollution, 

chemical corrosion, and violent vibration.

1.2 Model and Meaning
F  K  N  12 - 12 D / T 630 - 20
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FKRN12-12压气式负荷开关 技术参数

       本产品有负荷开关和组合电器两类。组合电器和负荷开关均可分为带与不带接地开关两种 。本开关操作位

置灵活，可以正面安装，左侧安装，右侧安装、倒安装。（见图一、图二）

2.1  规格和型号

2.2  技术参数

     技术参数见表1、机械特性见表2

2.2.1  技术参数表1

         名称

额 定 电 压  (最 高 电 压)

额 定 频 率

额 定 电 流

额 定 有 功 负 载 开 断 电 流 ，

额 定 闭 环 开 断 电 流

额 定 短 时 耐

受 电 流

负接荷地开开关关

额 定 短 路 关 合 电 流 ， 额

定 峰 值 耐 受 电 流

1 m i n   工 频 耐 受 电 压 ，

相 间 对 地/隔 离 断 口

1

2

3

4

5

6

7

组合电器 负荷开关

1 2

5 0

由熔断器定 6 3 0

6 3 0

2 0

2 0

5 08 0

序号           单位

负荷开关

负 荷 开 关

8

9

10

11

12

1313

14

15 mm

μΩ

μΩ

雷电冲击耐受电压(峰值)

相间及对地/隔离断口

额定短路开断电流

额定电缆充电开断电流

额定转移电流

静触头触片安装座至动触头

触片安装座之间回路电阻

进出线间（对组合电器用紫

铜棒代替熔断器）回路电阻

左装或右装外形尺寸

高×宽×深

正装外形尺寸

高×宽×深

3 1 . 5

1 2 0 0

8 8 0×4 2 9×8 8 0 8 8 0×3 3 7×8 8 0

≤1 2 0

≤3 2 0

8 8 0×8 5 1×( Y )

Y由 客 户 自 定

二、技术参数 

≤ 1 2 0

kV

Hz

A

kA

kA

kV

A

kA

kV

kA

mm

A

kA

≤3 2 0

4 2 / 4 8

7 5 / 8 5

1 0



      FK N12-12D压气式负荷开关（以下简称负荷开关）为三相交流12kV 50Hz的户内高压开关装置 在

正常电路条件下 ，可关合 、承 载 和 开 断 负 载 电 流 ； 可 关 合 短 路 电 流 及 在 规 定 时 间 内 具 有 承 载 短 路 电 流 的

能 力 。 负 荷 开 关 装 上 带 撞 击 器 的 限 流 熔 断 器 后 ，即 成 为 负 荷 开 关-熔 断 器 组 合 电 器 （ 以 下 称 组 合 电 器 ） ，

可 作 为 负 载 （ 如 电 力 变 压 器 ） 的 过 载 、 短 路 保 护 之 用 。  

       本 产 品 适 于 安 装 在 环 网 开 关 柜 及 箱 式 变 电 站 等 其 它 类 型 的 开 关 柜 中 ， 是 目 前 配 电 网 、 变 配 电 站 、

开 闭 所 的 建 设 、 改 造 、 更 新 的 理 想 设 备 。

R 、 。

1.1 使用环境条件

1.1.1 海拔高度：不大于1000m；

1.1.2 环境温度：最高+40℃、最低-25℃；

1.1.3 相对湿度：日平均不大于95%，月平均不大于90%；

1.1.4 地震烈度：低于8度；

1.1.5 本开关应安装在没有火灾、爆炸危险、严重污秽、化学腐蚀及剧烈振动的场所。

1.2.1 压气式负荷开关：

1.2.2 压气式负荷开关 - 熔断器组合电器：

熔断器短路开断电流 
熔断器额定电流 (A)

弹簧储能  

接地开关

电压等级 (kV)

设计序号

户        内

带熔断器

空气灭弧

负荷开关

(kA)

F  K  R  N  12 - 12 D / T 125 - 31.5

短时耐受电流  (kA)

额定电流  (A)

弹簧储能

接地开关

电压等级  (kV)

设计序号

户        内

空气灭弧

负荷开关

F  K  N  12 - 12 D / T 630 - 20

一、概述 

FKRN12-12压气式负荷开关 概述

1.2 型号及含义
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FKRN12-12 Technical parameters

     

2.1 Specifications and Models
    This product comes in two types: load switches and combination electrical appliances. Both types 

are available with or without grounding switches. The switch has flexible operating positions and can 

be installed front-facing, left-side, right-side, or upside down. (See Figures 1 and 2)

Technical parameters areshown in Table 1, and mechanical properties are shown in Table 

2.2.2.1 Technical Parameter Table 1

         

 

name

Rated voltage (maximum voltage)

Rated frequency

Rated current

负接荷地开开关关Rated short-circuit making current,
rated peak withstand current

1-minute power frequency 
withstand voltage, phase-to-
ground/isolation break

1

2

3

4

5

6

7

Combined electrical

1

LBS

2

5 0

6 3Determined by the fuse 0

6 3 0

2 0

2 0

5 08 0

           NO

负荷开关

unit

LBS

8

9

10

11

12

1313

14

15 mm

μΩ

μΩ

Lightning impulse withstand voltage (peak) 
phase-to-phase and phase-to-ground/isolation
 break

Rated cable charging breaking curren

Rated short-circuit breaking current

t

Rated transfer current

Circuit resistance between stationary 
contact mounting base and moving 
contact mounting base
Circuit resistance between incoming and 
outgoing lines (using copper rods instead of 
fuses for combined electrical appliances)

3 1 .

Formal Clothing Dimensions
Height × Width × Depth

5

1 2 0 0

8 8 0×4 2 9×8 8 0 8 8 0×3 3 7×8 8 0

≤1 2 0

≤3 2 0

8 8 0×8 5 1×( Y )

Y is determined by the customer.

二、Technical parameters 

≤ 1 2 0

kV

Hz

A

kA

kA

kV

A

kA

kV

kA

mm

A

kA

≤3 2 0

4 2 / 4 8

7 5 / 8 5

1 0

Rated active load breaking current, 
rated closed-loop breaking current

Rated short-time 
withstand current

Left- or right-mounted external dimensions
              Height × Width × Depth
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2.2.2 Mechanical properties 2

3.1 Basic Product Structure and Dimensions: See Figures 1, 2, and 3.

3.1.1 This product features a frame structure. The three-phase circuit components are fixed to the frame by six 
insulating supports made of SMC insulating material. The conductive cylinder in the moving contact is empty and also
 functions as a cylinder. Driven by spring force, it moves vertically up and down to achieve closing and opening. 
Inside the conductive cylinder is a stationary "piston" with piston rings, fixed within the cylinder by a piston rod. When 
the switch is opened, the air in the conductive cylinder is compressed and ejected from the arc-resistant plastic nozzle
 at the top, extinguishing the arc. Although the amount of gas in the cylinder is limited, the special design of the nozzle
 reliably extinguishes the arc. The high-speed airflow quickly restores the dielectric insulation strength between the 
breaks, effectively preventing arc reignition.

3.1.2 The opening process is shown in Figure 4.

3.1.3 To improve the reliability of the switch, the conductive and arc-extinguishing elements are separate. The 
conductive elements are made of copper, consisting of a plum blossom-shaped contact finger and a conductive 
cylinder. The arc-ignition element is made of an arc-resistant copper-tungsten alloy, consisting of an arc-starting rod 
and an arc-starting ring.

3.1.4 The arc-starting rod is located in the center of the plum blossom-shaped contact finger on the upper insulating 
support, while the arc-starting ring is located inside the conductive cylinder, below the nozzle. When the circuit is 
opened, the outer surface of the conductive cylinder separates from the stationary contact finger, and only then does 
the arc-starting ring separate from the arc-starting rod. The arc burns only between the arc-starting rod and the arc-
starting ring without burning the stationary contact finger and the conductive cylinder.

                  NO             NAME unit
numerical 
   values Remark

1

2

3

4

5

6

7

8

When the circuit is open, the distance 
between the moving and stationary arc 
contacts is...

Contact Itinerary

Closing speed

Opening speed

Three-phase closing not synchronized

Three-phase tripping not synchronized

Grounding switch moving and stationary contact spacing

m

Mechanical life

m

mm

m/s

m/s

ms

ms

mm

≥15

Second-rate

0

≥10

≥2.5

≥1.8

≤10

≤5

≥150

≥2000

FKRN12-

三、Basic structure and arc extinguishing principle

12
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开关操作

3 . 2 操动机构

3 . 2 .1  可以手动储能操作，亦可电动储能操作。

3 . 2 .2  负荷开关用一根操作轴（可电动、亦可手动），接地开关用另一根操作轴（仅能手动）。 两根

操作轴必须分别操作 （手动操作时二者共用一根操作手柄） 两根操作轴之间用机械联锁防止误操作，

只有当接地开关打开后， 才能进行负荷开关的合分操作。 当负荷开关处在合闸位置时，接地开关无法

关合。

3 . 2 .3 负荷开关弹簧储能机构（以右装为例）   （如图一）操动机构采用弹簧储能合分闸。它由两根完

全相同的合分闸弹簧和拐臂组成。 合闸时顺时针转动手柄， 由拐臂驱使两根弹簧同时储能，压缩弹簧

过死点后开关合闸；分闸时逆时针转动手柄，使开关分闸。

3 . 2 .4 组合电器弹簧储能机构操动机构采用弹簧储能合分闸。它由合闸、分闸弹簧各一根和半轴脱扣

机构组成。 合闸时顺时针转动手柄，两根弹簧同时储能，压缩弹簧过死点开关合闸，拉伸弹簧的能量

被半轴保持；分闸时逆时针转动手柄，使开关分闸。

        当一只或多只熔断器熔断时， 其撞击器作用于断路板， 并通过一系列连杆使半轴机构解扣，从而

使分闸弹簧释放能量，实现负荷开关自动分闸。 当脱扣分闸后，必须将负荷开关轴复位后， 才能实现

下一个合闸动作。

3 .3 安全装置

        配有开关柜门的门锁[安装尺寸分别见图四（A型门锁）图五（B型门锁）]， 门锁与开关上的门销配

合使用， 门销与接地轴操作孔中的锁套相联锁， 电机电源与接地开关联锁。门锁未锁好（即柜门未关

好）时，门销仍插入接地轴操作孔的锁套中， 因此操作手柄无法插入接地轴操作孔中，不能手动操作，

同时电机操作电源也未接通，无法电动操作。 只有将门锁锁好（即柜门关好）后， 操作手柄才可插入

接地轴操作孔中，转动手柄，打开接地开关，进行手动操作，同时电源亦已接通，亦可电动操作。

        门锁锁好后，当接地开关未处在合闸位置， 门销无法回复到锁套中， 门锁无法转动，柜门亦打不

开，操作及维修人员的手无法伸进柜内，保证安全。

        接地开关与安全隔板同用一根手动操作轴，同时合分。当负荷开关分闸后，合上接地开关的同时，

接地的安全隔板自动将带电的静触头封闭， 此时才能转动门锁打开柜门，且不会碰到带电部件， 确保

人员安全。

四、开关操作 

         一般情况下， 在使用之前， 负荷开关是处在分闸位置， 而接地开关处在合闸位置， 并有 “分”

“合’’指示。以下均以右装为例加以说明。

4 .1 手动操作

4 .1 .1 门销的拉出在接地开关操作孔中有一个与开关柜门联锁的门销（见图一，见图二），若开关柜门

未锁好，则门销仍留在操作孔中，操作手柄插不进去，无法操作。 只有开关柜门完全锁好后， 门销才

脱离操作孔，从而手柄才可插入操作孔进行操作。 接地开关分闸后，锁套堵死销孔， 门销无法回到操

作孔中，开关柜门亦无法打开， 确保安全，当没有开关柜，单独操作负荷开关时，必须先将门销拉出，

才能将手柄插入操作孔实现操作。

4 .1 .2 负荷开关手动合分闸

FKRN12-12压气式负荷开关Structure and Principle
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2.2.2 机械特性2

. 产品基本结构，外形尺寸见图 、图二、图三。

3 .1 .1 该产品为框架式结构，三相回路部件由六只SMC绝缘材料压制成的绝缘支持件固定在框架上， 动

触头中的导电筒是空的， 同时也是气缸， 它在弹簧力的驱动下， 作上下直线运动，实现合分闸。导电

筒内装有带活塞环的静止的“活塞”， 它通过活塞杆固定在导电筒中， 当开关分闸操作时， 导电筒中

的空气被压缩，从顶端的耐电弧塑料喷口喷出， 把电弧吹灭。 气缸中的气体量虽然有限， 但由于喷口

的特殊设计， 仍能可靠地把电弧熄灭， 高速气流使得断口间介质绝缘强度很快恢复， 从而可有效防止

电弧的重燃。

3 .1 .2 分闸过程见图四。

3 .1 .3 为提高开关的可靠性，开关的导电元件和燃弧元件是分开的。导电元件的材质为紫铜的梅花触指

和导电筒。燃弧元件是由耐电弧的铜钨合金制成的引弧杆和引弧环。

3 .1 .4 引弧杆位于上绝缘支持件上的梅花触指中央，而引弧环位于导电筒内部，在喷口下方。当分闸时，

导电筒外表面与静触指脱离后，引弧环才与引弧杆脱离，电弧只在引弧杆与引弧环之间燃烧而不会烧损

静触指和导电筒。

3 1 一

         序 号          名            称 单 位 数 值 备 注

1

2

3

4

5

6

7

8

分闸位置时，动静弧触头

间开距

接触行程

刚合速度

刚分速度

三相合闸不同期

三相分闸不同期

接地开关动静触头间开距

机械寿命

mm

mm

m/s

m/s

ms

ms

mm

次

≥150

≥10

≥2.5

≥1.8

≤10

≤5

≥150

≥2000

三、基本结构和灭弧原理

结构与原理FKRN12-12压气式负荷开关
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Switch operation

   

  

  

    

  

 

          

  

 

         

  

 

  

          

3.2 Operating Mechanism

3.2.1 It can be operated manually or electrically.

3.2.2 The load switch uses one operating shaft (can be operated electrically or manually), and the grounding switch uses another operating shaft
 (manual only). The two operating shafts must be operated separately (they share one operating handle when operating manually). The two 
operating shafts are mechanically interlocked to prevent misoperation. The load switch can only be closed or opened after the grounding switch 
is open. When the load switch is in the closed position, the grounding switch cannot be closed.

3.2.3 Load Switch Spring Energy Storage Mechanism (taking the right-hand mounting as an example) (as shown in Figure 1) The operating 
mechanism uses spring energy storage for closing and opening. It consists of two identical closing and opening springs and a crank arm. When 
closing, rotating the handle clockwise drives the two springs to store energy simultaneously. After compressing the springs past their dead point, 
the switch closes. When opening, rotating the handle counterclockwise opens the switch.

3.2.4 Combined Electrical Appliance Spring Energy Storage Mechanism The operating mechanism uses spring energy storage for closing and 
opening. It consists of one closing spring, one opening spring, and a half-shaft tripping mechanism. When closing, turning the handle clockwise 
stores energy in both springs simultaneously. The compressed spring closes the switch when it passes the dead point, while the stretched spring
 retains its energy through the half-shaft. When opening, turning the handle counterclockwise opens the switch.

When one or more fuses blow, their strikers act on the circuit breaker, and through a series of linkages, the half-shaft 
mechanism is released, causing the tripping spring to release energy and automatically tripping the load switch. After tripping, 
the load switch shaft must be reset before the next closing action can be performed.

3.3 Safety Devices
The cabinet is equipped with a door lock [installation dimensions are shown in Figure 4 (Type A door lock) and Figure 5 

(Type B door lock)]. The door lock works in conjunction with the door pin on the switch. The door pin is locked to the locking 
sleeve in the grounding shaft operating hole. The motor power supply is also locked to the grounding switch. When the door lock 
is not properly locked (i.e., the cabinet door is not closed), the door pin is still inserted in the locking sleeve of the grounding shaft 
operating hole. Therefore, the operating handle cannot be inserted into the grounding shaft operating hole, and manual operation 
is not possible. At the same time, the motor operating power is not connected, and electric operation is not possible. Only after 
the door lock is properly locked (i.e., the cabinet door is closed) can the operating handle be inserted into the grounding shaft 
operating hole. Turning the handle opens the grounding switch for manual operation, and the power supply is also connected, 
allowing for electric operation.

        

  

After the door lock is engaged, if the grounding switch is not in the closed position, the door pin cannot return to the lock 
sleeve, the door lock cannot be turned, the cabinet door cannot be opened, and the operator and maintenance personnel 
cannot put their hands into the cabinet, thus ensuring safety.

The grounding switch and safety partition share a single manual operating shaft, opening and closing 
simultaneously. When the load switch is opened, the grounding switch is closed simultaneously, and the grounded 
safety partition automatically seals the energized stationary contacts. Only then can the door lock be turned to open 
the cabinet door without touching any energized parts, ensuring personnel safety.

              

  

  

 

 

IV. Switch Operation

FKRN12-

Normally, before use, the load switch is in the open position, while the grounding switch is in the closed position, with "

open" and "close" indicators. The following explanation uses the right-side mounting as an example.

4.1 Manual Operation

4.1.1 Pulling Out the Door Pin There is a door pin in the operating hole of the grounding switch that is interlocked with the 

switchgear door (see Figure 1, Figure 2). If the switchgear door is not locked, the door pin remains in the operating hole, and the 

operating handle cannot be inserted, making operation impossible. Only after the switchgear door is fully locked will the door pin 

disengage from the operating hole, allowing the handle to be inserted for operation. After the grounding switch is open, the 

locking sleeve blocks the pin hole, preventing the door pin from returning to the operating hole and the switchgear door from 

opening, ensuring safety. When operating the load switch alone without a switchgear, the door pin must 

be pulled out before the handle can be inserted into the operating hole for operation.

4.1.2 Manual Closing and Opening of the Load Switch

12
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After pulling out the door pin as per 5.1.1, insert the handle into the grounding switch operating hole and rotate

 it clockwise to open the grounding switch. The grounding switch indicator will change from "closed" to "open". Pull 

out the handle and insert it into the load switch operating hole. Rotate the handle clockwise to close the load switch.

 The load switch indicator will change from "open" to "close". Pull out the handle to complete the closing operation.

         

              

 

 

Insert the handle into the load switch operating hole and rotate it counterclockwise to open the load switch. The 
load switch indicator will change from "Closed" to "Open". Pull the handle out and insert it into the grounding 
switch operating hole, rotating it counterclockwise to close the grounding switch. The grounding switch indicator 
will change from "Open" to "Closed". Pull the handle out to complete the opening operation.
5.1.3 Manual Closing and Opening of Combined Electrical Appliances: After pulling out the door pin as described 
in 5.1.1, insert the handle into the grounding switch operating hole and rotate it clockwise approximately 720 
degrees to open the grounding switch. The grounding switch indicator will change from "Closed" to "Open". Pull 
the handle out and insert it into the load switch operating hole, rotating the handle clockwise to charge the spring 
and close the switch. The load switch indicator will change from "Open" to "Closed". Pull the handle out to 
complete the closing operation. (Note: When closing the switch of a combined electrical appliance, if the operating
 force is minimal when the handle is rotated clockwise and the spring cannot store energy, it indicates that the stop
 mechanism has not reset. In this case, the handle must first be rotated counterclockwise to its dead center to 
reset the stop mechanism, and then the handle can be rotated clockwise to store energy and close the switch.)

Insert the handle into the operating hole of the load switch and rotate it counterclockwise to open the load 
switch. Then rotate the handle counterclockwise to the dead point to reset the stop mechanism, and the load switch 
indicator will change from "on" to "off".

        

 

5.1.4 If the load switch is tripped due to a fuse striker, the operating handle must first be inserted into the load 
switch operating hole and rotated counterclockwise to the dead center to reset the stop mechanism. Then, the 
ground switch must be closed, the switch cabinet door opened, the fuse replaced with a special tool, and the 
operation repeated as described above.

        

For left-mounted switches, the opening and closing operations are exactly the opposite; for upright switches, 
the opening and closing operations of the grounding switch are exactly the opposite. 4.2 Electric Operation: When 
closing, the motor drives the load switch shaft to rotate clockwise. After the load switch completes the closing action,
 the motor automatically stops. When opening, the motor drives the load switch shaft to rotate counterclockwise. 
After the load switch opens, the motor continues to rotate until the load switch is fully open, at which point the motor 
automatically stops. When the fuse blows or the shunt trip trips, causing the load switch to open, the motor also 
automatically drives the load switch shaft to rotate counterclockwise, and the switch energy storage mechanism 
automatically resets.
All methods of tripping can ensure that the load switch is fully tripped and that there is a clearly visible break.

5.1 Accompanying Documents and Attachments

The following documents and attachments are provided with the load switch:

① Product Instruction Manual / 1 copy
② Product Certificate of Conformity / 1 copy
③ Factory Inspection Report / 1 copy
④ Packing List / 1 copy

⑤ Operating Handle / 1 piece
⑥ Door Lock or Lock Plate (Door Interlock Angle Steel) / 1 piece each

5.2 Transportation

5.2.1 The load switch, packaged in its intact box, can be loaded and unloaded by forklift, crane, or manually. It is suitable for 
transport by car, train, ship, and plane.
5.2.2 During handling, it must not be tipped over, placed on its side, or subjected to severe vibration.

5.3 Storage

5.3.1 The load switch should be stored in a dry place.

5.3.2 It should be protected from rain to prevent moisture damage.

5.3.3 When the load switch is not used for a long time, apply neutral petroleum jelly to the metal surface, wrap the insulating 
parts with clean oil paper, store it in a well-ventilated, dry room free of corrosive gases, place it horizontally, and cover it with 
plastic film to prevent dust accumulation.

FKRN12-

V. Routine Matters
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常规事宜

6 开关安装

负荷开关在出厂时为分闸状态，安装时按以下顺序进行：

6 .1 各部份表面清理干净。

6 .2 若开关带电动操作， 安装前应检查二次线路是否完整， 各种接线是否脱落，并用电表根据二次线路

进行检测，二次线路图随机发。

6 .3 应检查开关柜（或箱变等）的预定安装尺寸是否与产品安装尺寸相同，产品安装尺寸如图六、图七。

6 .4 开关柜（或箱变等）的安装面与产品的安装面必须良好贴合， 如与安装面不能良好贴合 （二者之间

有间隙），则必须加垫片，千万不可用紧固件强制贴合，以免造成开关变形。

6 .5 进行合闸和分闸，检查是否灵活可靠。

7 .运行前的准备

7 .1 运行前用户无需对负荷开关进行任何调整，仅需检查各部位紧固件有无松动现象，若有，则紧固。

如动触头固定螺栓松动，则紧固后检查动静触头的同轴度以及相间间距等。

7 .2 绝缘件表面擦拭干净。

7 .3 进行试操作，无异常现象，并经绝缘试验和回路电阻检查合格后方可投入运行。

8 使用、维护

8 .1 每运行满一年，应对表面进行擦拭，检查并紧固各种紧固件，检查弹簧是否完好。 对负荷开关、弹

簧机构的运动副涂上薄薄一层宽温润滑脂。对电机传动的操作机构涂上凡士林。

8 .2 当组合电器遇到故障时，可能一相或多相熔断器动作，则必须更换同型号的所有三相熔断器。

8 .3 在搬运、安装和使用过程中，负荷开关的动静触头严禁受力和撞击， 以免改变相对位置， 影响正常

关合和分断。

8 .4   动触头和静触头的固定螺栓不允许松动，分闸弹簧拉紧螺钉不允许松动。

9 订货须知

9 .1 应注明产品型号、名称及数量

          FKN12-12D/T630-20压气式负荷开关;

          FKRN12-12D/T125-31 .5压气式负荷开关一熔断器组合电器;

9 .2 产品出厂时均带接地开关和防尘罩，如用户不需接地开关或需安全隔板，请在定货时说明。

9 .3 用户如需备件及润滑脂，请在订货时提出。

9 .4 用户需要熔断器，请说明数量、型号及规格，并按表3选用。

9 .5 所有型号均不带电动机构，用户如需电动操作，请在定货时说明。

5.4 验收

5.4.1 检查包装是否损坏。

5.4.2 开箱取出装箱单，并对照检查装箱文件和所提供的附件是否齐全。

5.4.3 检查负荷开关的铭牌数据是否与订货单相符。

FKRN12-12压气式负荷开关
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常规事宜

        按5 .1 .1拉出门销后， 将手柄插入接地开关操作孔中， 顺时针旋转使接地开关分闸，接地开关指示

牌由“合”变为“分”，将手柄抽出并插入负荷开关操作孔中，顺时针旋转手柄，使负荷开关合闸，负

荷开关指示牌由“分”变为“合”，抽出手柄，完成合闸操作。

      将手柄插入负荷开关操作孔中， 逆时针旋转， 即可使负荷开关分闸，负荷开关的指示牌由“合”变

为“分”， 将手柄抽出并插入接地开关操作孔中， 逆时针旋转， 将接地开关合闸， 接地开关指示牌由

“分”变为“合”，抽出手柄，完成分闸操作。

5 .1 .3 组合电器手动合分闸按5 .1 .1 拉出门销后 ，将手柄插入接地开关操作孔中 ，顺时针旋转720左右 ，

使接地开关分闸 ， 接地开关指示牌由“合”变为“分”。将手柄抽出并插入负荷开关操作孔中 ，顺时针

旋转手柄，使弹簧储能并合闸，负荷开关指示牌由“分”变为“合” ，抽出手柄，完成合闸操作。（注

意:对组合电器的合闸操作，如果手柄顺时针旋转时操作力极小，弹簧也不能储能，说明掣子机构未复位，

这时必须先将手柄逆时针旋转到死点，使掣子机构复位，然后再顺时针旋转手柄储能合闸 )

        将手柄插入负荷开关操作孔中，逆时针轻轻旋转， 即可使负荷开关分闸，并将手柄逆时针旋转到死

点，使掣子机构复位，负荷开关的指示牌由“合”变为“分”。

        将手柄抽出并插入接地开关操作孔中， 逆时针旋转， 将接地开关合闸， 接地开关指示牌由 “ 分 ”

 变为“合”，抽出手柄，完成分闸操作。

5 .1 .4 如果因熔断器撞击器使负荷开关分闸，则必须先将操作手柄插入负荷开关操作孔中，逆时针旋转

到死点，使掣子机构复位，然后将接地开关合闸，打开开关柜的柜门，用专用工具更换熔断器，再按上

述程序实行操作。

        对于左装开关以上分合闸操作刚好相反，对于正装开关其接地开关的分合闸操作和以上刚好相反。

4 .2 电动操作:合闸时，电机带动负荷开关轴顺时针转动，负荷开关完成合闸动作后电机自动停止。分闸

时，电机带动负荷开关轴逆时针转动，负荷开关分闸后，电机继续转动，只有当负荷开关分闸到位后，

电机才自动停止。当熔断器熔断撞击或分励脱扣器动作使负荷开关分闸时，电机亦自动进行带动负荷开

关轴逆时针转动，开关储能机构实现自动复位。

        各种方法分闸，均可使负荷开关分闸到位，并有明显可见的断口。

5.1 随机文件和附件

负荷开关随机提供下列文件和附件

        ① 产品使用说明书  / 1本       ② 产品合格证 / 1份        ③ 出厂检测报告 / 1份        ④ 装箱单 / 1份  

        ⑤ 操作手柄 / 1把                   ⑥ 门锁或锁片（门联锁角钢）/ 各1个

5.2 运输

5.2.1 装在完好的包装箱内的负荷开关可以用铲车， 吊车或人力装卸， 适用于汽车、火车、轮船和飞机运输。

5.2.2 搬动时不得倾翻、侧置和遭受剧烈振动。

5.3 储存

5.3.1 负荷开关宜存放在干燥地方。

5.3.2 应防止雨淋，以免产品受潮。

5.3.3 负荷开关长期不用时， 应在金属表面涂以中性凡士林， 用清洁油纸包上绝缘件，存放在通风、干燥、无

腐蚀性气体的室内，水平放置，并用塑料薄膜覆盖，以免沉积灰尘。

五、常规事宜

FKRN12-12压气式负荷开关

06

 

 

   

   

 

 

 

 

  

 

   

  

 

 

          

          

 

 

 

 

Routine mattersFKRN12-

5.4 Acceptance
5.4.1 Check for packaging damage.
5.4.2 Unpack the box, retrieve the packing list, and check that all packing documents and provided accessories are 
complete.
5.4.3 Check that the nameplate data of the load switch matches the order.
6 Switch Installation
The load switch is shipped in the open position. Installation should proceed as follows:
6.1 Clean all surfaces thoroughly.
6.2 If the switch is electrically operated, check the secondary wiring for completeness and ensure all connections are 
secure before installation. Use a multimeter to test the secondary wiring. The secondary wiring diagram is provided 
with the circuit.
6.3 Check that the predetermined installation dimensions of the switch cabinet (or transformer substation, etc.) match 
the product's installation dimensions. Product installation dimensions are shown in Figures 6 and 7.
6.4 The mounting surface of the switch cabinet (or transformer substation, etc.) must fit snugly against the product's 
mounting surface. If a gap exists, shims must be added. Never use fasteners to force a tight fit, as this may deform 
the switch.
6.5 Perform closing and opening operations to check for flexibility and reliability.
7. Preparations Before Operation
7.1 Before operation, the user does not need to make any adjustments to the load switch. Only check for loose 
fasteners in all parts; if any are found, tighten them.
If the moving contact fixing bolts are loose, tighten them and then check the coaxiality of the moving and stationary 
contacts and the phase-to-phase spacing.
7.2 Clean the surfaces of the insulating components.
7.3 Conduct a trial operation. Only after no abnormalities are observed and the insulation test and circuit resistance 
check are passed can the switch be put into operation.
8. Use and Maintenance
8.1 Every year after operation, wipe the surfaces, check and tighten all fasteners, and check the springs for damage. 
Apply a thin layer of wide-temperature grease to the moving parts of the load switch and spring mechanism. Apply 
petroleum jelly to the operating mechanism of the motor drive.
8.2 When the combined electrical equipment encounters a fault, one or more phase fuses may trip. In this case, all 
three-phase fuses of the same model must be replaced.
8.3 During handling, installation, and use, the moving and stationary contacts of the load switch must not be 
subjected to force or impact to avoid changing their relative positions and affecting normal closing and opening.
8.4 The fixing bolts of the moving and stationary contacts must not be loosened, and the tensioning screws of the trip 
spring must not be loosened.
9 Ordering Instructions

FKN12-12D/T630-20 Pneumatic Load Switch ;  FKRN12-12D/T125-31.5 Pneumatic Load Switch 
with Fuse Combination Appliance;

9.2 All products are shipped with a grounding switch and dust cover. If the user does not require a 
grounding switch or requires a safety barrier, please specify when ordering.
9.3 If the user requires spare parts and lubricating grease, please specify when ordering.

9.4 If the user requires fuses, please specify the quantity, model, and specifications, and select 
according to Table 3.

9.5 All models do not include an electric mechanism. If the user requires electric operation, please 
specify when ordering.

9.1 The product model, name, and quantity should be specified.

12
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Dimensions

Figure 1

Side-mounted right-hand operation

Side-mounted inverted left 

FKRN12-12

Dimensions

operation

Side-mounted inverted leftoperatin

08

外形尺寸图

图二

外形尺寸图

FKRN12-12压气式负荷开关

侧面正装右操作

侧面倒装左操作

侧面倒装左操作

侧面正装右操作Side-mounted right-hand operation
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外形尺寸图

图一

外形尺寸图

FKRN12-12压气式负荷开关

侧面正装右操作

侧面倒装左操作

侧面倒装左操作

侧面正装右操作
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Dimensions

 Figure 2

FKRN12-12

Dimensions

Side-mounted right-hand operation

Side-mounted inverted left operation

Side-mounted inverted left operation

Side-mounted right-hand operation
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图三

FKRN12-12压气式负荷开关

侧面正装左操作

侧面倒装右操作
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侧面正装左操作
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分合示意图
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FKRN12-12 

Figure 3

Dimensions

Side-mounted left-hand operation

Side-mounted inverted right operation

Side-mounted inverted right operation

Side-mounted left-hand operation
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Schematic diagram

Schematic diagram

23      2

NO Remark amountname

Trip coil（AC220V）    

unxi

t

SWXJ.617.00.G

4

13      14

41      42

31      32

21      22

11      12
T

mark

TQ

X F10-10/W

SB1

Q

Note: The switch in this diagram is in the open position; the user's external connection is within the dashed line.

X

FKRN12-

6

12

12

俯视图

2
8

4

3
6

7

侧视图

尺寸单位：mm

横 延 长 杆 轴 承 座 ×2

挡 圈 ×2

锁 紧 螺 钉 ×2

锁 紧 螺 母 ×2

上 端 拐 臂 ×2

销 ×1

卡 环 ×2

600~1000

横 向 延 长 杆

竖 连 杆 上 端

螺母 M16 及弹垫 16

竖 连 杆 下 端

下 端 拐 臂 ×1

销 ×1

卡 环 ×2

壁挂式左操作（UWR）

机构座

注：

左,右操作国对称关系

图中操作座均为开关分闸状态

壁挂式右操作（UWR）

机构座

合
闸

方
向

高
地

面
高

度
建

议
8

0
0

地面

1
5

0
0

m
m

~
2

0
0

0

(竖
连

杆
由

两
根

用
螺

母
紧

固
,可

以
调

节
长

度
)

正视图
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78

壁挂式安装图

挂墙安装图FKRN12-12压气式负荷开关

Auxiliary switches/terminals
Trip button

/

For personal use

/

/

pair

pair

pair

Control power supply

switch

fuse

Rectification

Motor opening 
   and closing

control loop

Close

separate

trip unit

Separate 

Close the
 instructions

instructions

signal loop

mains

Close

separate

trip unit
Close the instructions

Separate instructions

Auxiliary switch FK10
Trip coil

Grounding knife interlock limit switch LWX2-11

Disconnect limit switch LX2-11

Close the limit switch LX2-11
Emergency disconnect button

Disconnect button
Close the button
motor59ZYCJO2

Disconnect relayHH54P
Close the relayHH54P
rectifierKBP2510

Disconnect indicator light
Close the indicator light

Master command switchLS2-2
fuseRT19-6A

breaker C25N-01

code name name quantity Remark

User-provided
User-provided
User-provided
User-provided

User-provided
User-provided

User-provided

User-provided
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电分原理图

电动原理图

分闸电磁铁（AC220V）

辅助开关/接线端子

分闸按钮

只

只

只

序号 备注 数量名称 单位

SWXJ.617.00.G

F10-10/W

用户自备

/

/

/

符号

TQ

X

SB1

23      24

13      14

41      42

31      32

21      22

11      12
TQ

注：此图开关处于分闸状态;虚线内用户外引。

X
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Top view
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Side view

Unit of measurement: mm

Horizontal extension rod bearing housing ×2

2 retaining rings, 
2 locking screws

Locking nuts ×2, 
upper crank arms ×2,
pin ×1

2 clasps

   

600~1000

Lateral extension bar

Lower crank arm ×1, 
pin ×1

2 clasps

Wall-mounted left-hand operating
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irectio

Wall-mounted right-hand operating 

Note: The left and right operating units are symmetrical. All operating units in the diagram are in the open position.
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Wall mounting diagram
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Upper end of vertical connecting rod

M16 nuts and 16 spring washers

Lower end of vertical connecting rod
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Transformer primary voltage 10kV (maximum voltage 12
Transformer capacity

kVA

kV)

Fuse Model

10

Fuse rated current A

0

125

160

200

250

300，315

400

500

630

750,800

1000

1250

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

12k SV DLAJ

16

16

16

20

25

31.5

40

50

63

80

100

125

Table 3 Reference Table for Fuse Selection

1

2

3

4

5

6

7

8

9

10

11

12

FKRN12-12                                                                          

NO

Fuse Selection

16



熔断器选型

15

变压器容量

kVA

变压器初级电压10kV(最高电压12kV)

熔断器型号 熔断器额定电流A

100

125

160

200

250

300，315

400

500

630

750,800

1000

1250

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

12kV         SDLAJ

16

16

16

20

25

31.5

40

50

63

80

100

125

表3   熔断器选用参考表

1

2

3

4

5

6

7

8

9

10

11

12

序号

FKRN12-12压气式负荷开关
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High-voltage load switch maintenance and repair procedures

I. Maintenance Cycle and Engineering

1.1 The insulation components of the load switch should be clean and free from damage, cracks, and discharge 
marks.

1.2 The operating mechanism, transmission device, shafts, and other pins of the load switch should be complete
 and not loose.

1.3 All electrical connections, including moving and stationary contacts, should have tight contact, without 
overheating or discoloration.

1.4 The interlocking device should be in good working order and operate accurately.

1.5 The opening and closing indications of the display switch should be correct.

1.6 The grounding wire of the load switch should be free from looseness, broken strands, and corrosion.

To prevent damage to the switch due to third-party causes during operation, annual inspection and maintenance 

1. Maintenance Cycle

1.1 After the switch is put into operation, it should be maintained 1-2 times per 
year. A comprehensive maintenance should be carried out after interrupting 20 
load currents, with a focus on the arc-extinguishing tube.

1.2 Maintenance Procedures

1.2.1 Clean dust and dirt from all components of the load switch.

1.2.2 Inspect the ceramic parts.

1.2.3 Inspect the contact parts.

1.2.4 Rust removal and corrosion protection for the metal structure.

II. Maintenance and Inspection Engineering and Standards

1.2.5 Adjustment and testing after maintenance.

are required.
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