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 Warning 
Do not carry out operation, inspection or maintenance of the pump until you read this manual and 
understand the content. 
Keep this manual carefully at hand so that it can be consulted at anytime when operating, inspecting or 
maintaining the water supply unit. 

For contractors who carry out equipment work: 
Please be sure to deliver this manual to the customer who will operate, inspect or maintain the water supply 
unit. 
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Limited warranties 
 

1. In the event of failure or breakage under proper use of the product during the warranty period, 
equipment supplied by Teral Inc. shall be repaired or replaced free of charge within the scope of the 
relevant part, provided that such failure or breakage is attributable to inadequacy of the design or 
workmanship of the equipment. 

2. The warranty mentioned in the above clause shall be only the mechanical warranty of the defective 
part, and shall not cover any expenses or other damage arising from the failure or breakage. 

3. In the event of the following failures and breakage, the costs of the repairs shall be borne by the user. 
(1) Failures and breakage attributable to equipment that was not delivered by Teral Inc. 
(2) Failures and breakage after the expiration of the warranty period 
(3) Failures and breakage caused by disasters or force majeure, such as fire, acts of God or 

earthquakes 
(4) Failures and breakage resulting from repairs or modifications made without the consent of Teral 

Inc. 
(5) Failures and breakage when parts other than those designated by Teral Inc. are used 

4. Teral Inc. shall not be liable for any damage caused by incorrect or reckless use of the water supply 
unit. Cost and expenses incurred for sending engineer(s) in such a case shall be borne by the user. 

5. If the cause of the failure is unclear, necessary actions shall be determined through mutual 
consultation. 



II 

 

Purpose of this manual 
The purpose of this manual is to provide the user with detailed information necessary to operate, maintain 
and inspect the water supply unit (or “the unit”) properly. 
 
This manual contains the following information and has been prepared to assist the persons experienced 
in the operation of water supply units, or for those who have been trained by such experienced persons. 
Only qualified personnel such as electrical engineers are allowed to carry out the electrical wiring work. 
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1. Safety precautions 

1.1 Safety indications and their meanings 
This instruction manual divides precautions into the following four categories according to the level of 
hazards (or the severity of the accident). 

Be sure to understand the meanings of the following terms and comply with the content (instructions) 
of the instruction manual. 

 

Indications Meaning 

Danger  
Indicates an imminently hazardous situation. Failure to observe the 
procedures or instructions will result in death or serious injury. 

Warning  Indicates a potentially hazardous situation. Failure to observe the procedures 
or instructions may result in death or serious injury. 

Caution  
Indicates a potentially hazardous situation. Failure to observe the procedures 
or instructions will result in minor or moderate injury or cause damage to 
equipment or devices. 

Note Indicates information that is in particular to be noted or emphasized. 

 

1.2 Safety precautions 

1.2.1. Precautions for operation 
(1) Once the main power is turned on, do not touch any live parts inside the control panel or other 

sections. 
Otherwise, an electric shock may occur because the voltage applied to the internal live parts is 
100V to 220V. 

(2) Do not expose the control panel or any motors to water. 
If the control panel and the motor get wet, the resulting short circuit and/or insulation degradation 
of the electric circuit may damage the machine. 

(3) Before starting the unit, ensure that all the relevant workers are informed of the operation and 
that there are no workers in the dangerous zone. 

(4) Do not touch any parts of the water supply unit other than those required for operation. 

(5) Carefully operate each control. Rough handling and reckless operation may cause damage, 
malfunction, and failures of the machine. 

(6) Only those who are authorized by the site manager may operate the water supply unit. 

(7) Do not open the cover of the control panel during operation. 

(8) Remove any tools and other electric items on the top of the unit before operation. 

(9) Do not run the unit if there are any defects or faulty parts. 

(10) Do not put your fingers or other objects into the opening of the motor. 
Failure to observe this may cause an electric shock or injury. 
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1.2.2. Precautions for installation, maintenance, and inspection 
(1) Installation, maintenance, and inspection must only be carried out by personnel who have been 

trained to handle the water supply unit. 
Only qualified personnel such as licensed electrical engineers are allowed to carry out electric 
wiring work. 

(2) Before carrying out maintenance or inspection, be sure to inform all the relevant personnel 
accordingly. 

(3) Before carrying out the maintenance or inspection 
work, be sure to stop all the pumps and turn off the 
main power of the panel board (see the figure on 
the right). Otherwise, you may suffer an electric 
shock and/or get injured by an unexpected action 
of a pump during the work. 
Be sure to install a ground fault interrupter at the 
primary power supply. 

(4) Do not expose the control panel and any motors to 
water. 
If they get wet, the resulting short circuit and/or 
insulation degradation of the electric circuit may damage the unit. 

(5) After turning on the power, never touch any parts of the water supply unit other than those 
required for operation. In particular, touching an electric circuit may cause an electric shock. 

 

1.3 Location of the warning labels 
Warning labels are affixed to the locations as below figure. If these labels get dirty and hard to read or 
if they are peeled off, replace with a new one. 
 

Warning  
Observe all the safety instructions affixed to the machine as well as 
those described in this instruction manual. 

 

 
 

Warning 

Warning label 

Electric shock hazard. 
Do not open the cover. 

M5321

The figure shows 
Model LAT II. 

Position to which the 
warning label is affixed 

Power cable 
(Option) 

Water supply unit Panel board

Ground fault interrupter (at either position)
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2. Configuration and overview of the water supply unit 

2.1 Names and functions of each part 

 Diaphragm pressure tank 
Capacity 7.5 L････････Model LAT II 
Capacity 39 L ････････Model LAT IIL 
 Model LAT III 

Keeps the pressure of the piping system, and 
reduces pressure fluctuations when a pump 
starts or stops. 

 Pressure switch 
Outputs a signal for starting or stopping a pump.

 Control panel 
A panel that controls the pumps and supplies the 
power 

 Pump(s) 

 Buffer check valve 
Protects the pumps against water hammer. 

 TJ valve 
This valve is used to discharge pressurized 
water from the pressure tank while maintenance 
of the pressure tank is performed. 
 

 Model LAT II 

 

   

Model LAT IIL 

 

 Model LAT III 
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2.1.1. Names and functions of the control panel components 

 
 
 

 Delay timer 
Reduces the frequency of starting the pumps. 

 Snap switch 

 Electromagnetic contactors 

 Thermal relays 
Prevent the overload of each motor. 

 Alternate operation relay 

 Auxiliary relay for parallel operation 

 Pump selector switch (#1 pump or #2 pump) 
Allows the user to select between the #1 pump and the #2 pump for the single-pump operation. 

 Pump operation selector switch (alternate operation, stop, or single-pump operation) 
[Alternate]: The #1 pump and the #2 pump automatically run alternately. 
[Stop]: Both the #1 pump and the #2 pump stop. 
[Single-pump] Either the #1 pump or the #2 pump runs. 

The pump selected with the selector switch  automatically runs. 

 Liquid level relays (option) 
Control the operation of each pump based on the water level of the receiver tank. 

 Operating circuit terminal block 
This is used to connect the electrodes to the receiver tank. 

[Single-pump operation models] [Alternate operation models or Alternate parallel operation models]
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2.2 Specifications of the water supply unit 
If you have purchased our standard product, refer to the “Standard specifications” table. Also for a 
custom-made product with special specifications, refer to the specifications including the external 
dimensions drawing. 

 

Caution  
Do not use the unit under any conditions other than those provided in the 
specifications. Otherwise, electric shock, fire, or property damage 
may occur. 

 

Standard specifications 

Unit model LAT II LAT IIL LAT III 
Control system Pressure switch and delay timer 
Applicable pump Model SJM2, Model SJM Model MTP 

Suction conditions Boost -6.5m 
(-4 m for 0.75 kW)

Quality Fresh water Applicable liquid Temperature 0°C to 40°C 
Installation location Indoors (ambient temperature: 0 to 40°C) 
Motor Drip-proof protection type Number of poles: 2P 
Power supply 

 
 3 phase 200V (50 Hz), 3 phase 200/220V (60 Hz) 

Pressure tank DPT7W DPT39 

 

Specification tables of pressure tanks 

Model DPT7W Model DPT39 

Model 
Initial 

pressure
kgf/cm2 

Maximum 
working 
pressure 
kgf/cm2 

Model 
Initial 

pressure
kgf/cm2 

Maximum 
working 
pressure 
kgf/cm2 

DPT7W-0.8 0.08 (0.8) 0.23 (2.3) DPT39-0.5 0.05 (0.5) 0.19 (2.0) 
DPT7W-0.9 0.09 (0.9) 0.24 (2.5) DPT39-0.6 0.06 (0.6) 0.21 (2.2) 
DPT7W-1.0 0.10 (1.0) 0.26 (2.7) DPT39-0.7 0.07 (0.7) 0.23 (2.4) 
DPT7W-1.1 0.11 (1.1) 0.28 (2.9) DPT39-0.8 0.08 (0.8) 0.25 (2.6) 
DPT7W-1.2 0.12 (1.2) 0.30 (3.1) DPT39-0.9 0.09 (0.9) 0.27 (2.8) 
DPT7W-1.3 0.13 (1.3) 0.32 (3.3) DPT39-1.0 0.10 (1.0) 0.29 (3.0) 
DPT7W-1.4 0.14 (1.4) 0.34 (3.5) DPT39-1.1 0.11 (1.1) 0.31 (3.2) 
DPT7W-1.5 0.15 (1.5) 0.35 (3.6) DPT39-1.2 0.12 (1.2) 0.33 (3.4) 
DPT7W-1.6 0.16 (1.6) 0.37 (3.8) DPT39-1.3 0.13 (1.3) 0.35 (3.6) 
DPT7W-1.7 0.17 (1.7) 0.39 (4.0) DPT39-1.4 0.14 (1.4) 0.37 (3.8) 
DPT7W-1.8 0.18 (1.8) 0.41 (4.2) DPT39-1.5 0.15 (1.5) 0.39 (4.0) 
DPT7W-1.9 0.19 (1.9) 0.43 (4.4) DPT39-1.6 0.16 (1.6) 0.41 (4.2) 
DPT7W-2.0 0.20 (2.0) 0.45 (4.6) DPT39-1.7 0.17 (1.7) 0.43 (4.4) 
DPT7W-2.2 0.22 (2.2) 0.49 (5.0) DPT39-1.8 0.18 (1.8) 0.45 (4.6) 
DPT7W-2.4 0.24 (2.4) 0.52 (5.3) DPT39-1.9 0.19 (1.9) 0.47 (4.8) 
DPT7W-2.6 0.25 (2.6) 0.55 (5.7) DPT39-2.0 0.20 (2.0) 0.49 (5.0) 
DPT7W-2.8 0.27 (2.8) 0.60 (6.1) DPT39-2.2 0.22 (2.2) 0.53 (5.4) 
DPT7W-3.0 0.29 (3.0) 0.64 (6.5) DPT39-2.3 0.23 (2.3) 0.55 (5.6) 
DPT7W-3.1 0.30 (3.1) 0.65 (6.6) DPT39-2.4 0.24 (2.4) 0.57 (5.8) 
DPT7W-3.3 0.32 (3.3) 0.69 (7.0) DPT39-2.5 0.25 (2.5) 0.59 (6.0) 
DPT7W-3.5 0.34 (3.5) 0.73 (7.4) DPT39-2.6 0.25 (2.6) 0.61 (6.2) 
DPT7W-3.8 0.37 (3.8) 0.78 (8.0) 

Capacity: 
7.5L 

 
Max. effective 

 water volume: 
3.5L 

 
Withstanding 

pressure: 
10kgf/cm2 

 
Max. working 
temperature: 

50°C 
 

Paint color: 
5G5/0.5 

(approximate color)

DPT39-2.8 0.27 (2.8) 0.65 (6.6) 

Capacity: 
39L 

 
Max. effective  
water volume: 

19.5L 
 

Withstanding 
pressure: 
7.0kgf/cm2 

 
Max. working 
temperature: 

50°C 
 

Paint color: 
10B5/10 

      DPT39-3.0 0.29 (3.0) 0.69 (7.0)  

Tolerance: within ±10% 
Phase-to-phase imbalance: within: 3% 
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3. Installation 

3.1 Before using the water supply unit 
When you receive the water supply unit, check the following points first: 
(1) Check the nameplate to verify that the delivered product is exactly what you ordered. 
(2) Check no part of the unit is damaged during transportation. 
(3) Check all the fastening parts including bolts and nuts are securely tightened. 
(4) Check all the accessories that you ordered have been completely delivered. 

 

Caution  
Make sure that the delivered package is placed right-side up before 
unpacking. Pay special attention to nails especially when opening a 
wooden crate or you may get injured. 

 

3.2 Precautions for installation 
(1) Install the unit at a place that meets the following conditions: 

• a place that is not exposed to the wind, rain, etc.; 
This water supply unit is designed for indoor use. For outdoor use, install it at a location 
that is not exposed to the wind, rain, etc., or attach the outdoor hood (option) to it. 

• a dry, well-ventilated environment, which as free of dust as possible; 
• a location with an ambient temperature of 0°C to 40°C; 
• a location where unauthorized persons cannot enter or operate the product ;  
• a location as close to the water supply source as possible; and 
• a location where lifting operation is not required (for models LAT II, LAT IIL) 

 

Caution  
To suck up water from a lower position, use a water supply unit designed 
for lifting operation. Otherwise, the discharge pressure may drop, thus 
leading to disruption of water supply. 

 
(2) Fix the water supply unit firmly on a level concrete foundation with anchor bolts. 
(3) Provide a drain ditch around the water supply unit. 
(4) If the system could be exposed to the freezing temperature in winter, be sure to take measures 

to prevent freezing in the pump room or prevent the pump, valves, piping, pressure tank, and 
other devices from freezing. 

(5) Use sound insulating materials for the door and walls of the pump room. Particularly when 
generated noise may pose a problem, take necessary measures against the noise. 

(6) To lift the water supply unit, be sure to attach ropes or other lines to the common bed. 
 

Caution  
• When moving or installing the unit, never lift it with any load applied to 

the pressure tank, pipes, or control panel. Otherwise, it may damage 
the unit. 

• Before lifting the unit, refer to the catalog, the external dimensions 
drawing, and other documents to check the weight of the unit. Do not 
lift the unit if the weight exceeds the rated load of the lifting 
equipment/device to be used. 
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3.3 Precautions for piping work 
(1) Attach the companion flange  to the water supply unit after connecting the pipe. 
(2) Install an adequate pipe support  so that the weight of the piping system will not be applied to 

the main unit. 
(3) For test operation and adjustments, be sure to attach the sluice valves  and a test pipe  to the 

discharge pipe . 
(4) Ensure to install a suction pipe  to each pump. 
(5) The suction pipes  must be as short and straight as possible with minimal bends. 
(6) To minimize the piping loss, the bore of the suction pipes  must be equal to or one size larger 

than that of the pump. 
(7) After piping work, be sure to clean the inside of the receiver tank  to prevent the entry of foreign 

matter into the pumps. 
(8) For the models LAT II and LAT IIL, be sure to attach the sluice valves  to the suction pipes . 

For the model LAT III, do not attach the sluice valves . 
(9) Ensure to attach the strainers  to the ends of the suction pipes  in order to block the entrance 

of foreign matter. 
 

 

Caution  
Do not merge the suction pipes  as shown in the 
figure on the right. 

 
 

 

 
 

 

Drain ditch
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Maintenance 
space for tank Receiver 

tank 

M
in

. 6
0 

cm
 

M
ai

nt
en

an
ce

 
sp

ac
e 

fo
r t

an
k 



3-3 

 

3.4 Precautions for wiring work 

Warning  
• Use high-quality wiring equipment and devices, and carry out wiring 

work safely and securely according to the technical standards for 
electrical facilities, as well as the indoor wiring regulations. 

• Only qualified personnel such as licensed electrical engineers are 
allowed to carry out electrical wiring work. 
Incomplete wiring work by unqualified persons is prohibited by law. 

 
(1) On the primary power supply side of the water supply unit, be sure to install a fuse or a ground 

fault interrupter (option). 
The standard control panel is fitted inside with an overload protection device and an open phase 
protection device for each motor, but is not fitted with a short circuit protection device. 

(2) Be sure to attach a ground wire to prevent an electric shock. 
Connect the ground wire to the ground terminal inside the control panel. 

 

Warning  
Connecting a ground wire to gas or water pipes is not only prohibited by 
law but also extremely dangerous. 

 
(3) Connect the primary power line to the terminal of the primary power inside the control panel. 

Pass each wire through a metal tube or a metal conduit for shielding, and ground the covering of 
the tube. 

 

Caution  
Do not install different or other cables or control wires in one pipe or 
conduit. 

 
(4) Control the fluctuation of the voltage within ±10% of the rated voltage, and the frequency within 

±5% of the rated frequency. 
Keep in mind that if you use the unit at a voltage or frequency out of the range, the unit may 
break down. 
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(5) Referring to the following wiring diagram, connect wires to receiver tank electrodes. 

 

 
 

(6) Before running the pump(s), check the following points again: 
 

1. An appropriate fuse (ground fault interrupter) is installed. 
2. Wiring is correct. 
3. The unit is securely grounded. 
4. None of the three wires of the motor is loose or disconnected. 

Keep in mind that running the motor with connection of only two wires results in an 
open-phase fault, which may burn out the motor. 

 
 

Caution  
The shorting wire (*1) is connected before shipment. 
Remove it before connecting electrodes. If the water 
supply unit is used without removing the wire, the 
dry-run prevention function does not work. 

Pressure switch for 
normal operation 

Pressure switch for 
parallel operation 
(For a parallel 
operation type) 

Full water level 

Low water level 
Switch 

Buzzer (full/low level alarm)

Full water level 

Dry-run prevention (low water level) 

Dry-run recovery

Ground
Receiver tank 

(Note) The voltage between B and S and the voltage between C and S are equal to the voltage of the power supply.

*1 
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4. Preparation for operation 

4.1 Points to be checked before test operation 

4.1.1. Electrical system 
(1) Check if the unit is correctly wired. 
(2) Check if the terminals are securely connected. 
(3) Check if the unit is securely grounded. 
(4) Check the preset values of the thermal relays, which have been adjusted before shipping to the 

rated current value of each pump. 
The rated current value is shown on the nameplate of each pump. 

4.1.2. Pump system 
(1) Check that the water level of the receiver tank is between the dry-run recovery level and the full 

water level. 
(2) Ensure to fully open the sluice valves on the suction side, and to fully close the sluice valves on 

the discharge side. 
(3) Check that the TJ valve is open. (Model LAT II) 

If the TJ valve is shut, the water supply unit does not run normally. 
(4) Rotate each pump shaft by hand to check that it can rotate smoothly. 

To rotate it by hand, remove the end cap of the motor, insert a screwdriver into the slot at the 
shaft end. The rotation must be smooth without binding (no sticking points). 

 

Warning  
Always turn off the main power of the water supply unit, before rotating 
each pump shaft by hand to check. 

 
(5) For the models LAT II and LAT IIL, loosen the priming plug to release air from each pump. When 

water overflows, priming is complete. 
For the model LAT III, remove the priming plug to prime each pump until water overflows. 

 

Caution  
Never run the pumps without priming. 
Otherwise, the sliding parts inside each pump may seize up. 

 
(6) Open the cock of the pressure gauge/pressure switch section. 
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4.2 Test operation 

4.2.1. Manual operation 

Warning  
Ensure to install the cover of the terminal box of each motor. 
Otherwise, it may lead to an electric shock. 

 
(1) Check the rotation direction of each pump. 

· For the single-pump operation, flip the snap switch inside the control panel to “Manual,” and 
check the rotation direction of the pump. 

· For the alternate operation or the alternate parallel operation, short-circuit between the external 
connection terminals “P2” and “14” inside the control panel, set the pump operation selector 
switch to “Single-pump,” and check the rotation direction of the #1 pump and the #2 pump. 

 

Note 

The normal rotation is clockwise (right-handed) viewed from the motor side. 
If the pump rotates reversely, swap two of the three wires of the power cable. 

 
 

Caution  
Do not run any pumps in reverse because it may cause failures. 

 
(2) Check for any abnormal pressure, current, vibration, noise, or other abnormal conditions. 

 

Warning  
Do not carry out the zero-discharge operation of any pumps for over 5 
minutes. 
Otherwise, the water in the pump may become hot until it boils, thus 
leading to burst of steam. 

4.2.2. Automatic operation 
(1) For the single-pump operation, flip the snap switch inside the control panel to the “Auto.” 

For the alternate operation or the alternate parallel operation, set the pump operation selector 
switch on the control panel to “Alternate.” 

 

Note 

If the control panel controls the water level of the receiver tank, the 
automatic operation does not start under the following conditions:  
- no electrode is connected or 
- the liquid level relay is tripped because the receiver tank level is low. 

 
(2) When a pump starts running, gradually open the pump discharge sluice valve. 

(3) Open and close the terminal water plugs in turn until air is completely removed from the water 
supply pipe. 

(4) Using a pressure gauge or other means, check that the pump normally starts and stops as 
required. 
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5. Actions and settings for each operation mode 

5.1 Single-pump operation, alternate operation 
(1) When no water is used, the pressure rises inside the water supply pipe, and each pump is 

stopped. 
(2) When water is used, the pressure in the water supply pipe drops. If the pressure in the water 

supply pipe drops to a value close to the preset minimum sustained head (PL), the pressure 
switch detects the drop and the system starts up a pump. 
So far as the pump discharge head is lower than the preset value of the stop head (P2), the pump 
keeps running. 

(3) A timer is activated as soon as the pump starts, and the pump keeps running until the timer 
expires. The pump stops when the pressure switch detects the stop head (P2) after the expiry of 
the timer. 

(4) The above steps (1) to (3) are repeated. 
 

5.2 Alternate parallel operation 
(1) When no water is used, the pressure rises inside the water supply pipe, and each pump is 

stopped. 
(2) When water is used, the pressure in the water supply pipe drops. If the pressure in the water 

supply pipe drops to a value close to the preset minimum sustained head (PL), the pressure 
switch for normal operation detects it, which starts one pump. 

(3) If the water usage increases and the pressure inside the water supply pipe drops to the preset 
value of the parallel start head (P3), the pressure switch for parallel operation detects it, which 
starts the other pump at rest to run the two pumps in parallel. 

(4) If the water usage decreases and the pressure rises inside the water supply pipe up to the preset 
value of the parallel-off head (P4), the pressure switch for parallel operation detects it, which 
stops one pump. 

(5) If the water usage further drops and the pressure rises up to the preset value of the stop head 
(P2), the pressure switch for normal operation detects it, which stops the active pump. 

 

 

H
ea

d 

H
ea

d 

Water supply rate Water supply rate

[Single-pump operation, alternate operation] [Alternate parallel operation] 

P1: Start head (pressure switch for normal operation) 
P2: Stop head (pressure switch for normal operation) 
P3: Parallel start head (pressure switch for parallel operation) 
P4: Parallel-off head (pressure switch for parallel operation) 
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5.3 How to set the pressure switch 
To set the start head and the stop head, adjust the pressure switch for normal operation. 
To set the parallel head and the parallel-off head, adjust the pressure switch for parallel operation. 

5.3.1. Setting the start head and the stop head 
(1) Setting the stop head 

While you watch the stop pressure 
adjustment scale, turn the stop pressure 
adjustment screw to set a predetermined 
pressure. 

 

Note 
Do not set the stop head to a value 
higher than the zero-discharge head of 
each pump. 
Otherwise, the pump does not stop. 

 
(2) Setting the start head 

While you watch the differential pressure 
adjustment scale, turn the differential 
pressure adjustment screw to set the 
appropriate differential pressure with the 
stop head. 

 
[Example] 

If the start head is 30 m and the 
stop head is 50 m, 

 
Stop pressure adjustment scale: 0.49 MPa
Differential pressure adjustment scale: 0.2 

MPa 

 

5.3.2. Setting the parallel head and the parallel-off head (parallel operation type) 
Make the settings in the same way as the “Setting the start head and the stop head.” 

 
[Example] 

If the start head is 30 m and the stop head is 50 m, 

 
Parallel head:  Start head – 2 m = 28 m 
Parallel-off head: Stop head – 2 m = 48 m 

Therefore, 

 
Stop pressure adjustment scale:  0.47 MPa 
Differential pressure adjustment scale: 0.2 MPa 

 

Stop pressure adjustment screw Differential pressure 
adjustment screw 
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6. Maintenance and inspection 

Warning  
Before carrying out inspection of any pumps, be sure to turn off the main 
power supply. Otherwise, the pump may suddenly start up in the 
automatic mode etc., thus exposing the personnel to great danger. 

6.1 Precautions for maintenance and inspection 
(1) If a bearing becomes abnormally hot, immediately stop the pump and check the bearing. 

 

Note 

The maximum allowable temperature of the bearing is “40°C above the 
room temperature” or “70°C,” whichever is lower. 
If the temperature is low enough to touch the bearing for a while, it is 
acceptable. 

 
(2) A mechanical seal is used for the shaft of the models SJM2 and MTP; and normally, water 

leakage hardly occurs from the seal. If by any chance the water leakage occurs frequently, 
replace the seal. 
For the model SJM, the normal rate of leakage from the gland packing is 5 to 10 drops per minute. 
Refer to “6.2.2. Gland packing (model SJM)” to adjust the rate of leakage.  

(3) A large deviation in the pump’s discharge pressure, current, vibration, noise, or other conditions 
from the normal status is a sign of a failure. Therefore, immediately take measures, referring to 
“6.3. Maintenance check list.” For this purpose, it is recommended to keep an operation log. 

(4) Completely remove water from the pressure tank, and then check that the pre-charge pressure 
inside the tank complies with the specifications. Periodically check the pre-charge pressure (at 
least every 6 months) because the life of the pressure tank depends largely on the pressure. 

(5) In the event of a power failure, be sure to turn off the power. Otherwise, the pump suddenly starts 
on restoration of the power, which leads to a danger. 

(6) If you do not run the water supply unit for a long time in winter, be sure to keep it warm enough or 
completely drain the pumps. Otherwise internal water may freeze, thus causing damage to the 
pumps. 

 

Warning  
Do not carry out the zero-discharge operation of any pumps for more 
than 5 minutes. 
If the zero-discharge operation is continued for a long time, the water 
temperature rises in the pump, and unexpected failures may occur. 
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6.2 Shaft seal 

6.2.1. Mechanical seal (models SJM2 and MTP) 
(1) The mechanical seal is a device for preventing water leakage from the shaft section of the 

pumps. 
(2) The mechanical seal is a wear part. The mechanical seal wears at a different rate depending on 

the properties of circulating water, the presence of foreign matter, operating pressure, and other 
factors; and the service life changes accordingly. 

(3) If there is any water leakage at the seal, ask the vendor to replace it. 
 

6.2.2. Gland packing (model SJM) 
(1) The normal rate of leakage from the gland packing is 5 to 10 drops per minute. 
(2) If it becomes impossible to tighten the gland flange any further, replace it with a new one. 

 

Caution  
Note that if any packing is unevenly or excessively tightened or any 
gland contacts its shaft, the shaft seal generates abnormal heat. 

 
 

 

Stud bolt Nut

Main shaft 

Gland flange

Shaft seal

Gland packing
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6.3 Maintenance check list 
 

Caution  
If you need to change any parts or repair the unit, ask the vendor or the 
service center specified by the manufacturer. 
Improper work may lead to malfunctions or accidents. 

 
Frequency Consumables 

 Inspection point Inspection item Method Criterion 

D
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ly
 

M
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th
ly
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Y
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rly
 

E
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Part name Qty. Replacement 
cycle 

Temperature Measure Between 0 and 40°C        

Humidity Measure 80%RH or less        

A
m

bi
en

t 
en

vi
ro

nm
en

t 

Dust and other 
contaminants 

Check against the 
specified range. 

Visual check No dust or other 
contaminants        

Power terminal block Voltage Measure The specified voltage is 
applied.        

P
ow

er
 

Each terminal block Voltage fluctuation Measure Within the allowable 
fluctuation range        

Indicators Check if they are lit 
on. Visual check No abnormal condition        

Loose screws Tighten Firmly tightened        

Trace of heating Visual check No discoloration        

Power supply 
terminal block, 
Control circuit 
terminal block, 
Load terminal block, 
Power line 

Adhesion of dust Visual check Clean them if 
necessary.        

Open, close, and 
lock the door. By hand Smoothly 

opens/closes/locks        
Door and door fitting 

Loose screws Touch Firmly tightened        

Insulators Visual check No crack or deformation        Structure and 
appearance Packing Visual check Not detached or coming 

apart        

Loose screws Tighten Firmly tightened        

Wear on contacts Visual check At least two thirds of the 
thickness of a new one        

Electromagnetic 
contactors and 
relays 

State of contact Visual check Smooth contact 
surfaces        

C
on

tro
l p

an
el

 

Insulation resistance Between the ground 
and each circuit Megger At least 1 MΩ        

Painting conditions Visual check No abnormal condition     
Pressure tank 

Pre-charge pressure Measure Tank is pre-charged as 
per setting     

Pressure 
tank 1 Once every 3 

years 

State of contact and 
adhesion of dust Visual check Smooth contact     Pressure 

switch 1 Once every 3 
years 

Pressure switch 
Preset signal Visual check

Pump starts, and the 
related indicators come 
on. 

       

Pressure gauge Check the reading Visual check No abnormal condition     Pressure 
gauge 1 Once every 3 

years 

P
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s 

Check valves Clogging with 
foreign matter 

Disassemble 
and inspect No clogging     Check 

valves n Once every 3 
years 

Clogging Disassemble 
and inspect No clogging        

Impellers 
Wear Disassemble 

and inspect No abnormal condition        

Main shaft and its 
surrounding area Smooth rotation Rotate by 

hand Not unusually stiff        

Bearings Heat Touch Not unusually hot     Bearings 1 set 3 years 

Mechanical seals Water leakage Visual check No water leakage     Mechanical 
seals n 1 year 

Gland packing Water leakage Tighten Normal amount of 
leakage     Gland 

packing 1 set  

Appearance Unusual noise, 
vibration Listen No abnormal condition        

P
um

ps
 a

nd
 m

ot
or

s 

Insulation resistance Between the ground 
and each lead Megger At least 1 MΩ        
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7. Troubleshooting 
If there is something wrong with the pump, thoroughly investigate the cause. If it is necessary to 
replace parts and/or repair the unit, be sure to ask the vendor or the service center specified by the 
manufacturer. 

 

Problem Probable cause Corrective action 

Detection of single-phase power
Excessive voltage drop 
Imbalance in power supply 
voltage 

Contact the electric power 
company to take measures. 

Switch failure Check the circuit. 

Tripping of thermal relay Wear and overheating of the 
bearings of a motor 
 
An overcurrent occurs because 
the liner ring of the impeller is 
contaminated with foreign 
matter. 

Ask the vendor for investigation 
because disassembly is required 
for inspection. 

Excessively low water level 
causes dry running. 

Raise the water level to the 
specified level. 
Or lower the foot valve. 

Reverse rotation 
Swap two wires so that the 
motor rotates in the normal 
direction. 

The specified flow rate and head 
cannot be achieved. 

The impeller is contaminated 
with foreign matter. 
The liner ring is worn. 
Air is sucked in from the suction 
piping, joints, or other parts. 
There is an air pocket in the 
suction piping. 
Water leaks from the suction 
piping, joints, or other parts. 

Disassembly/inspection is 
required.  
Contact the vendor for 
investigation. 

Malfunction of the pressure 
switch Replace the pressure switch. 

The head that trips the pressure 
switch becomes higher than the 
specified value. 

Read the start head and the stop 
head indicated at the pressure 
gauge of the tank and adjust 
them to the specified values. 

Although all the plugs are 
closed, each pump keeps 
running and does not stop. A decrease in the suction water 

level has caused the 
zero-discharge head of the 
pump to be lower than the stop 
head of the pressure switch. 

Ensure that the suction water 
level is sufficient. 

The pump does not start even 
when the water level has 
reached the preset value of the 
start head of the pump. 

Malfunction of the pressure 
switch 
A decrease in the water level of 
the water source has tripped the 
dry-run prevention relay. 

Ensure that the water level of the 
water source is sufficient. 
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