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LANRISULULT 3

ITEM |MV MOTOR |Tag. No. Description Location |TASK fiau Corrosion Cooling O/H Collector Ring & Brush Lifting |O/H LRH Liquid Rheostat FAN
GSP6
1|Non-TMEIC 3608PMO002B (1800 KW) HOT OIL CIRCULATION PUMP At Site Normal Inspection N/A N/A
2|Non-TMEIC 3608PMO02R (1800 KW) HOT OIL CIRCULATION PUMP At Site Normal Inspection N/A N/A
3|TMEIC 3601-1PMO02R (4000 KW) |LEAN SOLUTION PUMP At Site Normal Inspection nam Cooling lUdnaiinging N/A N/A
4|TMEIC 3601-2PMO02R (4000 KW) |LEAN SOLUTION PUMP At Site Normal Inspection nam Cooling lUdnaiinging N/A N/A
5|Non-TMEIC 3618PM001R (570 KW) TEMPERED COOLING WATER CIRCULARION PUMP |Workshop |Drawing out Rotor N/A N/A
6|Non-TMEIC 3618PM001 (570 KW) TEMPERED COOLING WATER CIRCULARION PUMP |Workshop |Drawing out Rotor N/A N/A
7|Non-TMEIC ~ |3616Y002RCMO01 (300 KW)|INSTRUMENT COMPRESSOR At Site Normal Inspection N/A N/A
8|Non-TMEIC 3604PM001R (240 KW) LPG RECOVERY COLUMN REFLUX PUMP Workshop |Drawing out Rotor N/A Change
9|Non-TMEIC 3604PM001 (240 KW) LPG RECOVERY COLUMN REFLUX PUMP Workshop |Drawing out Rotor N/A Change
10|Non-TMEIC 3603PM0O01R (620 KW) DEMETHANTZER BOTTOM PUMP At Site Normal Inspection N/A N/A
11|Non-TMEIC 3601-2PMO03R (640 KW) |SEMI-LEAN AMINE PUMP At Site Normal Inspection N/A N/A
12|Non-TMEIC 3601-2PMO01R (640 KW) [LEAN SOLUTION BOOSTER PUMP At Site Normal Inspection N/A N/A
13|Non-TMEIC 3601-1PMOO03R (640 KW) |SEMI-LEAN AMINE PUMP At Site Normal Inspection N/A N/A
14|Non-TMEIC 3601-1PMO01R (640 KW) [LEAN SOLUTION BOOSTER PUMP At Site Normal Inspection N/A N/A
15|Non-TMEIC 3601-1PM001 (640 KW) LEAN SOLUTION BOOSTER PUMP At Site Normal Inspection N/A N/A
16|Non-TMEIC 3601-1PM003 (640 KW) SEMI-LEAN AMINE PUMP At Site Normal Inspection N/A N/A
17|Non-TMEIC 3601-2PM001 (640 KW) LEAN SOLUTION BOOSTER PUMP At Site Normal Inspection N/A N/A
18|Non-TMEIC 3601-2PM003 (640 KW) SEMI-LEAN AMINE PUMP At Site Normal Inspection N/A N/A
19|Non-TMEIC 3603PM001 (620 KW) DEMETHANTZER BOTTOM PUMP At Site Normal Inspection N/A N/A
20|Non-TMEIC 3616Y002CMO01 (300KW)  |INSTRUMENT COMPRESSOR At Site Normal Inspection N/A N/A
21]Non-TMEIC 3601-1PM002 (4000 KW) |LEAN SOLUTION PUMP At Site Normal Inspection nam Cooling lddnatinning N/A N/A
22|Non-TMEIC 3601-2PM002 (4000 KW)  |LEAN SOLUTION PUMP At Site Normal Inspection nam Cooling lddnatinning N/A N/A
23|Non-TMEIC 3608PMO02A (1800 KW) HOT OIL CIRCULATION PUMP At Site Normal Inspection N/A N/A
24]Non-TMEIC 3608PM002C (1800 KW) |HOT OIL CIRCULATION PUMP At Site Normal Inspection N/A N/A
25| TMEIC 5590CMO001 (8800kW) REMAINING GAS COMPRESSOR At Site Normal Inspection YES Normal Overhaul N/A




LANRISULULT 3

ITEM |MV MOTOR |Tag. No. Description Location |TASK fiau Corrosion Cooling O/H Collector Ring & Brush Lifting |O/H LRH Liquid Rheostat FAN
ESP
1|T™MEIC 3201-1PMO02A (2100kW)  |LEAN SOLVENT CIRCULATION PUMP At Site Normal Inspection nem Cooling lldaailusing  [N/A N/A
2|TMEIC 3201-1PM02B (2100kW)  |LEAN SOLVENT CIRCULATION PUMP At Site Normal Inspection nem Cooling lldaailuing  [N/A N/A
3|TMEIC 3201-1PMO2R (2100kW)  |LEAN SOLVENT CIRCULATION PUMP At Site Normal Inspection nem Cooling lldaailusing  [N/A N/A
4|TMEIC 3201-2PM02A (2100kW)  |LEAN SOLVENT CIRCULATION PUMP At Site Normal Inspection nem Cooling lldaailusing  [N/A N/A
5|TMEIC 3201-2PM02B (2100kW)  |LEAN SOLVENT CIRCULATION PUMP At Site Normal Inspection nem Cooling lldaailuing  [N/A N/A
6|TMEIC 3201-2PMO2R (2100kW)  |LEAN SOLVENT CIRCULATION PUMP At Site Normal Inspection nem Cooling luldaailusing  [N/A N/A
7|TMEIC 3203CMO002 (2200kW) RECYCLE GAS COMPRESSOR Workshop |Drawing out Rotor N/A N/A
8|Non-TMEIC ~ |3208FO03CMO4A (335kW) |WHRU F003 FD FAN At Site Normal Inspection N/A N/A
9|Non-TMEIC ~ |3208FO03CMO04B (335kW) |WHRU F003 FD FAN At Site Normal Inspection N/A N/A
10|Non-TMEIC ~ |3208F001CMO4A (335kW) |WHRU F001 FD FAN At Site Normal Inspection N/A N/A
11|Non-TMEIC ~ |3208F001CMO04B (335kW) |WHRU F001 FD FAN At Site Normal Inspection N/A N/A
12|Non-TMEIC ~ |3208F002CMO4A (335kW) |WHRU F002 FD FAN At Site Normal Inspection N/A N/A
13|Non-TMEIC ~ |3208F002CMO04B (335kW) |WHRU F002 FD FAN At Site Normal Inspection N/A N/A
14|Non-TMEIC 3201-1PM003 (600kW) RICH SOLVENT PUMP At Site Normal Inspection N/A N/A
15|Non-TMEIC 3201-1PMOO03R (600kW) RICH SOLVENT PUMP At Site Normal Inspection N/A N/A
16|Non-TMEIC 3201-1PM001 (600kW) LEAN SOLVENT BOOSTER PUMP At Site Normal Inspection N/A N/A
17|Non-TMEIC 3201-1PM0O01R (600kW) LEAN SOLVENT BOOSTER PUMP At Site Normal Inspection N/A N/A
18|Non-TMEIC 3201-2PM003 (600kW) RICH SOLVENT PUMP At Site Normal Inspection N/A N/A
19|Non-TMEIC 3201-2PMO03R (600kW) RICH SOLVENT PUMP At Site Normal Inspection N/A N/A
20|Non-TMEIC 3201-2PM001 (600kW) LEAN SOLVENT BOOSTER PUMP At Site Normal Inspection N/A N/A
21]Non-TMEIC 3201-2PMO01R (600kW) LEAN SOLVENT BOOSTER PUMP At Site Normal Inspection N/A N/A
22|Non-TMEIC 3218PM001 (420kW) TEMPERED COOLING WATER CIRCULARION PUMP |Workshop |Drawing out Rotor N/A N/A
23|Non-TMEIC 3218PMO01R (420kW) TEMPERED COOLING WATER CIRCULARION PUMP |Workshop |Drawing out Rotor N/A N/A
24]Non-TMEIC 3216CMO001 (350kW) INSTRUMENT COMPRESSOR At Site Normal Inspection N/A N/A
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Table 8-1 Maintenance inspection standard - Regular inspection
(Full-scale regular inspection by drawing out the rotor)

* Cycle 4 years shows the intervals from the initial inspection.

The initial

inspection shall be 1-2 years from the start of operation (Refer to Sect. 9.2)

Inspection procedure

Category Subject of Inspection Method of Requirements
inspection cycle inspection
1. Investiga- | Check the * Service log Make repairs if necessary
tion operation log |4 years
for abnormal-
ities
2. Measure- | Shaft level Level meter Measure the level at both journals, and make
ment sure that the difference is within 0.05 mm/m.
Coll insulation |4 years Megger More than specified values
resistance Refer to Table 7.
Space heater |4 years Megger More than 1kQ with a 500V megger
insulation
resistance
Air gap 4 years Gap gauge Refer to Table 7
3. Appear- Pollution or 4 years Visual check Cleaning and repairs
ance worn painting
on the frame
Filter 4 years Visual check Clean and repair
(Replace when necessary)
Bolt joints 4 years Visual check Freedom from looseness, dropping off and
damage.
4. Stator Core and coil |4 years Visual check Freedom from dust, oil, moisture and foreign
objects.
Core 4 years Visual check Freedom from unevenness, overheating,
discoloring, damage, loosening, rust, etc.
Core ends 4 years Visual check Freedom from tumble or protrusion of air duct
spacers, loosened or damaged core sheets.
Air ducts 4 years Visual check Freedom from clogging
Coil ends 4 years Visual check Freedom from deformations, damage and
pollution
Insulating 4 years Visual check Freedom from varnish spouting, void and
materials tracking, etc.
Coil supports |4 years Visual check Freedom from shifting, getting out and
loosening.
Wedge 4 years Hammering Freedom from withering, loosening and falling
off.
Coil binding 4 years Visual check Freedom from shifting, loosening, discoloring
strings Sense of touch |and deterioration.
Lead cable 4 years Visual check Freedom from damage, deterioration and
and terminals deformation of terminals.
Freedom from dust, oil, moisture and adhering
foreign objects.
Air deflector 4 years Visual check No abnormality in the welded part.
No loosened bolts.
Space heater |4 years Visual check Freedom from loosened fastener parts, dust,
oil, moisture and adhering foreign objects.
5. Rotor Core 4 years Visual check Freedom from rust, loosening, dust, olil,

moisture, other foreign objects, overheating,
discoloring and damage
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Table 8-2 Maintenance inspection standard - Regular inspection
(Full-scale regular inspection by drawing out the rotor)

Inspection procedure

Category Subject of Inspection Method of Requirements
inspection cycle inspection
Joint of rotor * Visual check Freedom from cracks. Dislocation of silver
bars and end |4 years Color check solder shall be less than 50% for each side
ring of joint surface. No bar shifting.
Rotor bar 4 years Hammering Freedom from loosening.
Fan 4 years Visual check Freedom from fan blade deformation.
Balance weight |4 years Hammering Freedom from loosening.
Shatft journal Visual check Freedom from scars, knock marks, pressing
Sense of touch | marks.
6. Bearing
6.1 Sleeve |Metal contact |Yearly (Overhaul ins- Lower metal to be in good working order
bearing pection of Upper metal to be free from contact marks
bearing)
Visual check
(magnifying
glass)
Metal Yearly Color check More than 50%
adhesion
Metal Yearly Micrometer Refer to sleeve bearing instruction manual.
clearance
Qil slinger Yearly Thickness Within limit
gauge
Qil ring Yearly Visual check Freedom from deformation and serious
wear: freedom from loosened setscrews
Qil Yearly Visual check Freedom from dirt, deterioration and foreign
objects
End play Yearly Thickness Refer to Sect. 5.2, Table 2
gauge
Scale
6.2 Anti- Grease con- | Yearly Visual check Grease replacement
friction |termination
bearing
7. Instruments | Correction * Comparison Within standard values.
4 years with standard
8. Coupling Deviation of As required |Dial gauge Refer to Sect. 5.2.
degree of ec-
centricity and
parallelism
Centering As required |Dial gauge Refer to Sect. 5.2.
Direct coupling | As required |Visual check Freedom from the loosening of the bolts and
nuts.
Damage As required | Visual check Freedom from damage and breakage of key
way
(color check if No abnormal wear on tooth surface of the gear
required) coupling.
9. Operation |Abnormal Yearly Sense of No abnormalities
on load noise, hearing, touch,
vibration and smell
abnormal odor
Rotational Yearly Visual check Normal rotational direction
direction
10.Cooler Inside inspec- * Visual check Freedom from abnormal corrosion and
tion 4 years pinholes.
Hydraulic test |4 years Hydraulic test Freedom from leakage and deformation.
11.Piping Damage 4 years Visual check Freedom from loosened fastenings, water
leakage, oil leakage and corrosion.
12.Shaft Protective Yearly Visual check After cleaning, measure insulation resistance
current device Tester

. 0.5MQ or more at single motor
when disassembled
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10. Basic knowledge for maintenance and inspection

10.1 Starting duty

The standard allowable starting duty for each squirrel-cage induction motor is
specified to enable the concerned motor to start rotation twice consecutively under
the state in which the motor is cooled to the ambient temperature or enable it to
start rotation once after operation at the rated load.

When the motor starts, it receives a high level of thermal and mechanical stress
as a result of starting currents and electromagnetic vibrations. Therefore, frequently
repeated starts/stops are undesirable for its service life. Therefore, if a frequency of
at least four starts per day is planned, it is necessary to use a motor for frequent
starts.

10.2 Limit of temperature rise
In case the reference ambient temperature is 4000 , the limits of temperature rise
standardized in JEC-2137 become as shown in the following Table 9. (Since the
value may vary for other standards, refer to the specific standard applicable for
details.)

Table 9. Limits of temperature rise of air-cooled induction machines (JEC-2137) (Unit K)

Thermal class A | Thermal class E | Thermal class B | Thermal class F | Thermal class H

Method of temperature measurement

el Induction machine Th :The_rmometer method
2 part R : Resistance method
ETD : Embedded temperature detector method
Th| R |eEmD|Th| R |eETD|Th| R | ETD | Th| R |ETD| Th | R | ETD
Stator windings
8 Output: S000kW or || 60 | 65 | - | 75 | 80 | - | 80| 85 | - |100| 105 | - |125 130
b. Output: In excess of
200kW; less than| - [ 60 | 65 | - | 75| 80 | - | 80| 90 | (1) |105| 110 | - |125] 130
5000
c. Output: No more
11" than 200kw and | (1) | 60 - (1 | 75 (1) | 80 (1) | 105 (1) | 125
other than d and e(2)
d. Output: Less than
SO0k @le | - | @75 1 | 80 - | 110 @ | 130
e. Self-cooled mold
type without cooling
fans - 65 - - 75 - 80 - 110 - 130
(2
2| Insulated rotor winding - 60 - - 75 - - 80 - - 105 - - 125 -

3| Squirrel-cage winding

Commutator, slip-ring,
brush

Cores and all structure | The temperature of this part must not have harmful impacts on its insulating materials and
components (excluding | neighbouring materials.

bearings) regardless of
contacts with winding

Notes 1: If agreed upon between the manufacturer and the purchaser, the decision can be
made in accordance with the thermometer method.

2: When applying the overlay equivalent load method is applied to the winding
of the induction machine whose heat-resistance classes are A, E, B and F and
ratings are no more than 200kW, it is all right to exceed the temperature
increase limit of the resistance method by 5K only.
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The insulation degradation for the winding of the induction machine is mainly
caused by heat and local discharge.

As other deteriorating factors, mechanical fatigue, pollution, and absorption of
moisture should be considered.

The windings cause early insulation degradation and the motor life is
proportionately shortened when the motor temperature rise remains higher than the
limit of temperature rise allowable by fouling of the air duct.

10.3 Insulation resistance

The insulation resistance is an important value for checking the reliability of the
insulation.

The insulation resistance changes depending on the motor output, voltage,
speed, insulation class, temperature, moisture, degree of pollution on insulator
surface, test voltage, and duration of test voltage applied, etc. Thus, it is very
difficult to judge from the insulation resistance only whether the reliability of the
motor is high or not. There are no clear standards concerning what the insulation
resistance should be.

However, we have set the following values as reference.

RO kv+1 (MQ)
where,
R: minimum insulation resistance at 4000
kV: rated voltage (kV)

The measurement of the insulation resistance should be carried out at the motor
terminals for the stator winding and rotor winding.

For the stator windings, use a 500V megger when the rated voltage is less than
600V, and use a 1,000V megger when it is 600V or over.

Further, the value after the voltage is applied for one minute should be used as
the measured insulation resistance. At this time, it is also important to record the
measured winding temperature.

As reference, the insulation resistance secured in our factory is generally as
follows.

Stator winding  More than 300MQ

10.4 Vibration

Each motor is sufficiently balanced in our factory. But vibration may increase,
when directly coupled with the driven machine, under the influences of insufficient
coupling accuracy, vibration caused by the driven machine or the installed condition
on the foundation or base.

Excessive vibration possibly incurs fatigue failure of the shaft, bearings, core,
windings, etc., and may cause insulation trouble, destruction of the foundation, etc.
It is very important, therefore, to maintain and monitor each motor so that its
vibration is kept within allowable range.

45/149
47/ 151



EMEOO00077-e
33

10.4.1 Allowable values of vibration

JEC-2137 defines that "the rated voltage and the rated frequency are used to
perform no-load operations and the vibration speed at this time is measured.” Our
company defines the goal value of the vibration speed on the on-site bearing
bracket as follows:

Vibration speed goal value: No more than 4.5 mm/s r.m.s.
(On a single motor unit at site)

Conventionally, this is evaluated with the vibration amplitude value. One of the
most famous comprehensive surveys of the allowable values of general machine
vibration is VDI2056 complied by the VDI Vibration Expert Committee of Germany.
ISO also shows how to measure and evaluate the allowable value of vibration in
terms of the vibration severity.

These allowable values are, as it were experientially recommended value of
vibration, variable with the installed condition.

Shown in Fig. 8 are allowable values of vibration that we recommend. Fig. 8
shows allowable values of vibration measured per frequency spectrum, and when
the vibration exceeded the corresponding value indicated by the S line which
represents the standard level to require some measures against vibration for long
use, a suitable countermeasure must be taken in accordance with the result of
investigation into the cause of the vibration increase.

10.4.2 Causes of vibration
The following cases must be taken into consideration as the cause of vibration.

(1) Mechanical vibration
(a) Vibration with constant amplitude
The following cases, when the amplitude doesn’t change at any time
under the constant speed and voltage, are taken into consideration.
(a-1) The frequency is number of revolution
(i) Vibration caused by unbalance

0 Bad installation .... Imperfect or improper connection with
foundation.

0 Bad direct coupling with machine .... Insufficient straightness of
coupling.

O Misalignment .... Eccentricity of mutually coupled shafts.
O Vibration increased gradually by unbalance in weight .... Sticking
of dust upon core and fan etc; withering of insulator.
O Shortage or reduction of the inadequate or impaired fit between
rotor core and shaft.
(i)  Bending trouble of shaft
(i) Insufficient rigidity or resonance of structural members
Resonance with structural members or excessive vibration due to
poorly installed foundation.
(iv) Metallic contact with stationary parts (bearing, etc.)
The direction of whip is opposite to the rotating direction.
(v) Unbalance of air gap caused by eccentricity of rotor
The vibration is increased by electromagnetic force whenever
voltage is induced.
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9.1 Inspection and maintenance

9.1.1 Safety information

Instructions relevant to safety

/\DANGER

Risk of electric shock from touching live parts

Live electrical parts are dangerous. Touching these parts will result in an electric shock,
which in turn causes death or serious injury.

Before starting work on the machines, make sure that the plant or system has been
disconnected in a manner that is compliant with the appropriate specifications and
regulations. In addition to the main currents, make sure that supplementary and auxiliary
circuits, particularly in heating devices, are also disconnected.

AWARNING

Fire hazard

Certain parts of the machine may reach temperatures above 50°C. Physical contact with
the machine could result in burn injuries!

Check the temperature of the parts before touching them and take appropriate protective
measures if necessary.

/\CAUTION

Personal protective gear when using chemical cleaning agents

Chemical cleaning agents can be caustic or give off dangerous fumes.

Contact with skin or breathing in fumes can cause injuries such as chemical burns on the
skin or airways, or skin irritation.

During cleaning, make sure that appropriate methods of extracting fumes are in place and
that personal protective gear such as gloves, goggles, face masks or similar are worn.

If you use chemical cleaning agents, observe the instructions and any warnings given in the
relevant safety data sheet. The chemical cleaning agents used must be compatible with the
machine's components, particularly where plastic components are concerned.

X11251451010001 / 2009
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9.1 Inspection and maintenance

/I\WARNING

Explosion hazard

If you clean the machine with compressed air, plastic components may become statically
charged and ignite a potentially explosive atmosphere; an explosion can occur. Death,
serious injury, or material damage can result.

Do not use compressed air to clean plastic parts in an explosive atmosphere. When
cleaning the machine, make sure that the air in the vicinity of the motor is free of gas and
dust.

Note

Operating conditions and characteristics can vary widely. For this reason, only general
maintenance intervals can be specified here. [ID 1072.01]

9.1.2 Inspection notes for sleeve bearings

Inspecting the sleeve bearings

When inspecting the sleeve bearings it is generally not necessary to dismantle the motors;
only the upper section of the sleeve bearings should be removed.

CAUTION

Note the oil change intervals for sleeve bearings

The oil change intervals for the sleeve bearings are different from the machine inspection
intervals. Failure to change the oil at the intervals specified could damage the sleeve

bearings.
Refer to the instructions supplied by the sleeve bearing manufacturer (Page 145).
[ID 54.01]
9.1.3 Sleeve bearing oil change
Overview
Observe the notes in the "Oil change" section in the instructions supplied by the
manufacturer of the sleeve bearings.
It recommends an oil change every 8000 operating hours, taking into account the operating
and ambient conditions. It also contains additional information on draining, cleaning and
filling the sleeve bearings. [ID 50.01]
X11251451010001 / 2009
64 Siemens AG Operating Instructions 4.00 1MS45644CN90-Z

49/ 149
51/151



Maintenance

9.1 Inspection and maintenance

914 First service after installation or repair

Perform the following checks after approximately 500 operating hours or 1 year, whichever
comes first:

® While the motor is running, check that:

The stated electrical characteristics are being observed

The permissible bearing temperatures are not being exceeded

The smooth running characteristics and machine running noise have not deteriorated

No oil is leaking from the sleeve bearings.

® Once the machine has been shut down, check that its foundation has no indentations or
cracks [ID 57.01]

9.1.5 Cleaning the cooling system

Cleaning the cooling system

To ensure proper functioning of the machine cooling system, the cooling circuits, e.g., the
grilles, ducts, ribs, and pipes, must be free of dirt.

® (Clean the cooling circuits regularly and remove all dirt.

® Clean the grilles and cooling ribs to remove any dust or dirt.

CAUTION
Risk of corrosion due to condensation

During machine operation, humid air can condense inside the machine. Condensation
can collect inside the machine. Damage such as rust can result.

Depending on the environmental and operating conditions, remove the condensation
water plugs or screw plugs to drain the water. When you have finished, reattach the
condensation water plugs or screw plugs.

If the motor is equipped with condensate drain holes and draining plugs, the water can
drain off automatically.

[ID 1087.01]
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9.2 Corrective Maintenance

9.1.6 General inspection

Items for inspection

Perform the following checks after approx. 16,000 operating hours or 2 years, whichever
comes first:

e While the motor is running, check that:

The stated electrical characteristics are being observed

The permissible bearing temperatures are not being exceeded

The smooth running characteristics and machine running noise have not deteriorated

No oil is leaking from the sleeve bearings.
® Once the machine has been shut down, check that:
— The motor foundation has no indentations or cracks
— The machine is aligned within the permissible tolerance ranges

— All the fixing bolts/screws for the mechanical and electrical connections have been
securely tightened

— The winding insulation resistances are sufficiently high
— Any bearing insulation has been fitted as shown on plates and labeling.

— Cables and insulating parts and components are in good condition and there is no
evidence of discoloring [ID 59.01]

9.2 Corrective Maintenance

9.2.1 Dismantling

Note

If the motor has to be transported, please observe the information and instructions in the
chapter titled "Transport and storage (Page 31)".

Procedure

1. The drawings and parts lists do not contain any detailed information about the type and
dimensions of fixing elements. For this reason, you should establish this information
when dismantling them and make a note of it for the purpose of reassembly.

2. Before pulling off any parts that have been screwed on, replace two of the fixing bolts at
the top with excessively long or threaded bolts. This ensures that the part is supported
after it is pulled off.

3. Use forcing-off bolts or suitable devices to disassemble parts and components attached
to the motor shaft.

X11251451010001 / 2009
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4. Before lifting off the upper part of the housing, loosen the equipotential bonding conductor
and the fixing bolts on the stator housing. Only use the lifting lugs welded onto the upper

part of the housing to lift it. The weight of the upper part of the housing can be found in
the "Technical data" section.

5. Observe the following when attaching the rotor: The centering recesses in the shaft ends
have recessed threads, i.e. DIN 580 eye-bolts are unsuitable to attach the rotor because
only a few threads would be engaged. Depending on the rotor weight and load direction,
if required, use other suitable elements with a screw-in depth of > 0.8 x thread diameter.

AWARNING

Rotor can fall out

If the motor is in a vertical position, the rotor can fall out while work is being performed
on the locating bearing. This can result in death, serious injury or material damage.

Support or unload the rotor when carrying out work with the machine in a vertical
position.

9.2.2 Repairing the anti-condensation heating

Instruction relevant for safety
When working on the motor, comply with IEC / EN 60079-17.

AWARNING

Explosion hazard

If repairs to the anti-condensation heating are not carried out correctly, e.g. if unauthorized
or untested spare parts are used, explosions can occur when the machine is operated in an
explosive atmosphere. This can result in death, serious injury or material damage.

The anti-condensation heating must be repaired and the necessary routine testing that
follows repair must always be undertaken by experts from the Siemens Service Center

(Page 81), because this work requires extensive specialist knowledge. Only authorized and
tested spare parts may be used.

X11251451010001 / 2009
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9.2 Corrective Maintenance

9.23 Reparing sleeve bearings

Dismounting

e When removing and fitting the bearings, refer to the instructions supplied by the sleeve
bearing manufacturer.

® Also determine where two-piece shims/spacers (Parts 1.49 or 2.49) have been installed
between the bearing housing and bearing end shield and label them for re-assembly.

1.49/2.49

B

Figure 9-1 Shims/spacers between the bearing housing and bearing end shield

Assembly

e Refit the shims/spacers between the bearing housing and the bearing end shield,
referring to the labeling undertaken during disassembly.

® Only fit the upper section of the slide bearing when the bearing shell has been adjusted to
the shaft length in the lower section of the bearing. Knock gently on the lower section of
the bearing housing to adjust them.

9.24 Repairing the fan

Plastic radial fan impellers have two integrally molded tongues which engage with the
circumferential groove of the shaft to provide axial fixing.

Dismounting

e Before pulling off the fan, disengage the two tongues hold them provisionally in the raised
position, e.g. by means of inserted shim plates.

e Pull off the fan The fan discs each have two openings for the insertion of a pull-off device,
which should be applied so as to act on the hub. Always use a suitable device for pulling
off and pushing on. Do not use a hammer under any circumstances.

X11251451010001 / 2009
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Assembly
e Before pushing the fan onto the shaft, make sure that the two integrally molded tongues
which provide axial location in the annular groove are intact.

® Push the fan onto the shaft.

Fit the fan cowl
The fan cowl is made of sheet steel and welded together.

® When installing a fan cowl, make sure that the fastening parts such as the rubber bush
and thrust pad are intact and installed correctly. Also see the "Ventilation" section in the
spare parts list.

® |n the case of unidirectional fans, also check the distance between the fan impeller and
the air guide nozzle (= 2mm).

9.25 Sealing the motor

Proceed as follows
® Extreme caution and attention to cleanliness are vital to installation.
e (Clean bare parts, e.g., between housings, end shields, and bearing bushes, and apply a

non-setting permanently plastic sealing agent such as Hylomar MQ32. Follow the
manufacturer's application and safety notes when doing this.

® (Check all the sealing elements, for example on the terminal box, for elasticity and aging.
Replace the seals if necessary with original parts or with tested sealing elements. The
seals must be stuck fully to the motor or the air intake housing; gaps and holes are not
permitted where the seals make contact.

9.2.6 Installing felt rings for the inner bearing seal

Some motors have felt rings fitted on the inner bearing cover at the non-drive end. The felt
ring prevents dust and grease from entering the interior of the machine.

Procedure
e Before installing new felt rings in the bearing cover, soak them in hot oil (approximately
80°C), such as DIN 51517-C100 lubricating oil.
e Dimension the felt ring so that the shaft can move freely, but is still tightly enclosed by the
ring.

® Place the felt ring into its notch on the bearing cap and push the bearing cap onto the
shaft.

X11251451010001 / 2009
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9.2.7 Tightening torques for screw and bolt connections

Bolt locking devices

e Nuts or bolts that are mounted together with locking, resilient, and/or force-distributing
elements must be refitted together with identical, fully-functional elements. Always renew
keyed elements.

® When screwing together threads secured with a liquid adhesive, use a suitable medium
such as Loctite 243.

e Always use suitable securing devices or removable adhesives (e.g., Loctite) when
installing fixing bolts with a clamping length of less than 25 mm. The clamping length is
taken as the distance between the head of the bolt and the point at which the bolt is
screwed in.

Tightening torques

The bolted connections with metal contact surfaces (end shields, bearing cartridge parts,
terminal box parts bolted onto the stator frame) should be tightened to the following torques,
depending on the thread size.

Table 9-1 Tightening torques for bolted connections with a tolerance of +10%.

Case M4 M5 M6 M8 M10 M12 M16 M20 M24

A 1.2 2.5 4 8 13 20 40 - - Nm
B 1.3 2.6 4.5 10 20 34 83 160 280 Nm
C 3 5 8 20 40 70 170 340 600 Nm

The tightening torques in the different rows apply to the following cases:
e CaseA

Applies to electrical connections in which the permissible torque is normally limited by the
bolt materials and/or the current carrying capacity of the insulators, with the exception of
the busbar connections in case B.

e CaseB

Applies to bolts made from lower-strength components (e.g., aluminum) or of property
class 8.8 (acc. to ISO 898-1).

e CaseC

Applies to bolts of property class 8.8 or A4-70 (acc. to ISO 898-1), but only in connections
made from higher-strength components (e.g., gray cast iron, steel or cast steel).

Please refer to the relevant sections and drawings for all other tightening torques (electrical
connections and bolted connections for parts with flat gaskets). [ID 78.01]
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CAUTION
Tightening torques for screw and bolt connections on sleeve bearings

The tightening torque of the screw and bolt connections in the sleeve bearing components
vary. Tightening the screw and bolt connections with the wrong torque values can result in
damage to the bearing sleeve. For screw and bolt connections on the sleeve bearings, note
the tightening torques specified by the sleeve bearing manufacturer (Page 145).
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COLLECTOR SHORT-CIRCUITING AND BRUSH LIFTING DEVICE

1.1

1.2

CONSTRUCTION

The collector with short-circuiting and brush lifting device is attached at the
motor shaft end and is driven by a pilot motor fixed on the stator frame, and can be
driven by hand. At the collector, the rotor currents are carried to the three phase
collector rings to which brushes are connected to the stationary knife edge contacts.
To the contacts, movable contacts engage to short circuit the rotor currents
through a copper disk. These brushes are lifted after starting and set on the collec-
tor riﬁg after stopping of the motor. At the same time, the stationary and mova-
ble contacts are disengaged for the next starting operation. The type of such
collector mechanism is classified into two, the power operated type driven by the
pilot niotor_cand that operated by hand. The difference of both two types are
based on the provision or not of the pilot motor and the mechanism itself is the
same.

In the mechanism, the operating force of the pilot motor or of manual hand
wheel is converted to the reciplocating motion from the circular motion through
the crank, and is transferred to the inverse Y lever. The roller axis at the lever end
transmits the force to the short-circuit collar to shift it axially. At the same time
the cam device accommodated in the input shaft reciplocates the brush lifting rod
vertically, to engage or disengage the brushes on the collector rings. Since the
crank device is interlinked with the cam device, the START condition and RUN
condition can be maintained by merely applying the input force.

For the pilot motor, a brake motor is used to simplify the mechanism dnd

to protect its running away.

Pilot Motor Used
Ranting: 1k-4P-750w-1800rpm-FCKBA-440V-60Hz-E class insulated Fr No. 80.

With brake.

Changing between Power and Hand Operation
Even when this device is ordered to be manufactured as the motor (power)
operating type. the mechanism can be operated manually (with hand) by disengaging

the unit from the pilot motor.
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As shown in Fig. 1 of the notation on the nameplate for changing operation
between by power and by hand, the hand wheel should be pushed to engage to
the pilot motor for the power starting operation, while the wheel is to be pulled

to disengage from the pilot motor.

INSTRUCTION FOR CHANGING POWER OR HAND OPERATION

Connects to Pilot Motor
Point. A

Worm Wheel
Knob

Operatings ' T

Shaf . '
- \\( e =B
/0 ! ’l' C_._J — J

- L

Directly Connecting |
to Hand Wheel ) --

This part seen through window

1.  The above drawing shows power operation state. The operat-
ing motor torque is transmitted to shaft of device through worm
wheel and en aged collar. In this case, hand wheel can not be
moved.

2. In case of changing to hand operation, pull up hand wheel to dis-
connect worm wheel and collar and turn right. In this case,
hand wheel can be moved because of ungearing.

In case of pulling up hand wheel, adjust worm wheel position by
hand wheel.

Fig. 1
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1.3 Operation Using Hand Wheel
Figs. 2 and 3 show the relative position at the START and RUN of the main

motor. Confirm always on the handle position at the main motor starting.

| {
5 _
& ) »

Q START
At starting

During running

Fig. 2 Hand wheel position by power operation

When the hand wheel is set on the
RUN position, iock the wheel by

(a-2) Case of hand wheel starting turning the stoper pin as shown by

the arrow mark.
[«]

281

O START

During running

At starting

Fig. 3 Hand wheel position by hand operation
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For running proceed the starting controller notch sequentially, and after the
motor has sufficiently accelerated to the full speed, set the handle to RUN and the
rotor circuit is shorted. When the motor is loaded without shorting the collector,
the motor will be overheated to unoperable condition in very short period by the
overheat of the collector and resistors.

When the start controller is turned too quick to the RUN position, excessive
rush current will damage the shorting device, and at the same time. the motor
itself will be damaged to the unoperable condition. The acceleration termina-
tion can be confirmed by the deflections of the speed meter and ammeter as set-
tled at the steady positions.

When a liquid rheostat is used, the motor can not be fully accelerated, if the
salt concentration is too low even the start controller is advanced to the end

Take sufficient care for such high resistance of the liquid rheostat.

(b) Since the return protecting device is installed on the hand wheel as shown in
Fig. 4, confirm the wheel at the power operation that the wheel should not
be locked to protecting return.

The notation of Fig. 4 is attached to the device.

NOTICE OF HAND WHEEL OPERATION

(Left) (Right)

Hand wheel /

N \XLO
S e =N
) 1

\ L7772

Stopper pin Spring
1. Check the hand wheel not to be locked shown as right in case of lifting
brushes by power operation.

2. Set the stopper-pin to prevent moving back of hand wheel shown as left in
case of manual operation.

Fig. 4
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In the hand operation, return the hand wheel to the START position after
stopping the main motor. In the power operation, the hand wheel returns automa-
tically.

1.4 Limit Switch Arrangement
Refer to the annexed drawing K30040J12.
For the hand operation, the limit switch is provided with a close contact to
be operated at the brush lowest position at starting for the relay protection. The
connection is made at the terminal board. The arranjement of the terminal is

shown in Fig. 5.

—_—n 72

Relay protect device
—0 73

Fig. 5

1.5 Caution at Brush Replacement

~—

Caution at Brush Replacement

\

Lead wire

Brush lifting rod
Brush

A

ollector ring

Fig. 6
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In replacing the brush, disengage the spring pressing the brush to the collec:
tor ring surface.

Take off the pin attaching the brush to the brush holder, and remove the lead
wire to take off the brush. Set the new brush in the reverse sequence mentioned
above . The motor can not start when the brush does not contact the slip ring sure-
ly. Since the brush surface is finished to fit the outer surface of the collector ring
at the factory, no polishing work for good contact is required.

In replacing the brush, the same brand of the brush should be used as the
general rule and do not use the different brand even they are the same grad.

Mixing use of the different brand may cause unbalance current flowing between

brushes, and striped trace on the ring surface.

2. MAINTENANCE INSPECTION AND MENDING

2.1 Collector Ring and Short-Circuit Collar
(a) Maintenance inspection
‘Inspect the device during the periodic inspection and at any stopping
time on the following.
(i) Inspect the surface roughening of the collector ring and its rusting.
(ii) Inspect the adhesion of brush dust powder, and other dust on the collec-
tor ring ends, insulation board, insulation separator etc.
(iii) Inspect for no loosening of bolts and nuts at the fixing points. (Also
at the connection studs and contact attaching portions.)
(iv) Inspect the wear of the knife shaped contacts and its arcing trace. v
(v) Confirm on no dust adhesion, scar and rust on the sliding portion of the
shorting collar.  Also inspect for the smooth operation of the mecha-
nism by operating it manually. The hand wheel requires some more

force directly after the lifting of the brushes.
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(b) Mending
Proceed as follows according to the condition.
(b.1) Collector ring
Oil sticking Wipe off the oil with clean clothe and th n wipe off it using the
clothe, soaked with benzine. '
Rusting

The rust should be removed with sandpaper of 150 to 180 mesh to
be removed completely. When the motor is to be stopped for a long
period, coat W20 varnish (JIS-C 2354) or the equivalent. At the start-

ing, remove the varnish using the benzine completely.

Fine trace of

scratch and

Finish the surface with the sandpaper of 150 to 180 mesh to

remove all scars.

Deep scratch

and scar

slight scar

Excentricity To be lathed.

exceeding (1) When lathed in assembled state, reduce the speed by belting to the
5/100 mm. rotor outside from another motor. In this case, the tool post and

attaching stand should be firmly mounted on the motor setting
position temporarily, and take sufficient care for the cutting sur-
face deviation from the true surface. Setting the rotor on a lathe

is much preferable.

(2) When the collector can be easily removed from the rotor, finish
the surface by correct centering referring to the inner surface of
the collector cylinder. Finish the collector ring surface finally
with sandpaper of 150 to 180 mesh to remove all trace of tool cut-

ting.

Excessive

wear

When the wear reaches 2 to 3 mm measured by the diameter, the col-

lector ring should be investigated for the renewal.

66 /149
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(b.2) Insulating board and separator
Oil and The oil should be carefully wiped off with clean clothe and then
wetting of with that soaked by benzine. The wetting should also be wiped off
insulator with clean clothe. When excessively wetted, dry with hot air. Do not
dry too rapid, and rise the temperature gradually up to 80°C maximum.
Adhesion of Remove the dirt with compressed air or moderate hard brush.
dust and The dust and brush powder in the narrow space should be removed with
brush powder the small brush such as a hair pencil.
Sticking of Wipe it off with a wood or bamboo spatula. Do not give any
dust and harm to the insulatorand the insulation film. After that, wipe there
brush powder with clean and benzine soaked clothes. Since the insulator may made
of resin, do not use the solvent of strong solubility such as keton, alco-
hol, tetrachloride, benzol, toluol type. Benzine also dissolves some
type of insulator slightly, and do not dip the insulator in it.
Fresh machined The cut and machined surface should be brushed or sprayed with
or finished the varnish of W23 (JIS-C 2353) or the similar.
surface by
mending
When cracked Fill adhesive at the time, and replace the part in the possibly ear-
ly occasion, since the portion may be distructed by the progress of
cracking due to the centrifugal force.  As the adhesive, that of the
two liquid type such as mixing a curing agent to the epoxy resin is rec-
ommendable. This may be hardened nearly by one day.
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(b.3) Short-circuiting collar and contact

Partially Loosen and readjust the moving contact attaching bolts.
contact at

the surface

Roughened Smooth out the surface with a fine file and sandpaper.

contact surface

Excessively Coat the contact surface by silver plating or it should be replaced
weared or with a new part.
harmed

contact surface

Short-circuit Polish the main shaft sliding surface and movable portion contact-
collar can ing there with the sandpaper of 150 to 180 mesh and coat with lubri-
not moved cant. Do not forget to coat-with lubricant on the sliding surface so as
smoothly to prevent rusting.

68 /149
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2-2 Brush lifting mechanism
(a) Maintenance and inspection

Check the following items from time to time or at regular inspection.

1 By manual operation, check to see if the mechanism functions
normally.

o In the starting position, the collector ring must be in contact with
the brush, while the stationary contactor must be at least 10mm
spaced apart from the movable contactor in view of end play.

e} In the operating position, the brush is lifted up, and the m vable
contactor must be engaged with the stationary contactor at least by
an engagemen depth of 18mm.

©  The limit switch should be checked for its function in the follow-

ing manner. (See Fig. 8)

(1) Starting position....... After completion of the short-circuiting collar
movement, the inverted-Y lever returns to the center side of the
collar, and the roller shaft at the tip end of the inverted-T lever
comes to a position 1~2mm spaced apart from the side of the

short-circuiting collar, when the limit switch should be actuated.

(2) Operation position....... After completing the short-circuiting collar
movement, the inverted-Y lever returns to the center side of the coll
collar, and the roller shaft at the tip end of the inverted-Y lever
comes to a position 10mm spaced apart from the side of the short-

circuiting collar, when the limit switch should be actuated.

All data related to the rotor are given for a position where the rotor is
at the magnet center. If the rotor is out of the magnet center, check to

see if the discrepancy is within an allowable range.

2 Check the brush holder lifting rod and insulating materials to see if

they are free from dust deposition.

69 /149
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3 Check the crank mechanism to see if there are looseness or fallen

key.

4 Check the roller shaft at the tip end of the inverted-Y lever to see if

it is worn and the ball bearings to see if they are damaged or broken.

70/ 149
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(b) Mending
Mend the following according to the condition.

Oil The oil should be carefully wiped off with clean clothe and then
with that soaked by benzine. The wetting should also be wiped off
insulator with clean clothe, and when excessively wet

not dry too rapid and rise the temperature gradually up to 80°C
maximum.
For the mechanism, the shield bearing is used on the brush lifting

cam portion at the Y-type lever end. Do not dry there.

Adhesion of Remove the dirt with compressed air or moderate hard brush. The

dust and brush powder in the narrow space should be removed with the

brush powder small brush such as a hair pencil.
Wear of roller Replace with new one.

shaft and

shield bearing

injury

Brush wear Replace with new one

For judging for brush replacing, refer to 1.5 caution at Brush Re-

placement.

71
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Brush and Brush Holder Structure

P. No. Part name
1 Shank
2 Spring
3 Brush
4 Pin
5 Brush lifting lever
6 Brush holder

2>

',

=%z

',

335°

Fig. 7
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Limit Switch Arrangement

Brake
Motor with D.C U
" brack . i
(Pilot motor) M v
L]
_[& 0 72
[ 73
A" Micro switch '_°.|] 4 RN
| = 14
5 7L
)
ol {1 o151
“B' Micro switch ' L‘E o 7
S

Starting Position
{Brush Lower Limit Position)

@F

ON

Running Position
Brush Upper Limit Position
and end of Secondary
short-circuiting

Notice

1. This diagram shows the operating circuit of brush lifting device

of three phase induction motor.

2. The operating circuit of brush lifting device is wired to the auxiliary

terminal block.

3. Specifications of motor with brake.

Phase Poles | Output

Volts

Hz Fr. No.

3 4 0.75 kw

440

60 80

4. Specifications of micro switch

Type: 5LSIJ

Electric Rating : 10A-480V A.C

Title: The operating circuit diagram of
brush lifting device (Motor

operated type)
Drawing No.: K-30040412
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INSTRUCTION MANUAL

Collector Shorting and Brush Lifter
Device (Separate Type)

(TIP)

Important

- Read these instructions before using the product.

- After reading, keep this manual at hand ready for use.

- Also read the separate instruction manual, “General Items.”

TOSHIBA MITSUBISHI-ELECTRIC INDUSTRIAL SYSTEMS CORPORATION
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Safety Precautions

The labels on the collector cover and descriptions in this manual contain important warnings to
prevent hazards to people (those who transport, install, operate, maintain, and repair the system as well
third parties) and physical damage to properties to ensure safe operation of the system.

Be sure to understand the following indications, displays and icons before reading the text, and
observe the warnings.

Also read the separate instruction manuals available for the related equipment and components of

the system.

[Explanation of the Displays]

Display Meaning

Indicates the presence of a hazard that may result in death or serious wound if
Danger o
the warning is ignored.

- Indicates the presence of a hazard that may cause injury*1 or property
A Caution _ .
damage*2 if the warning is ignored.

*1: Injury: A hurt, burn, electric shock, etc. that do not need hospitalization or long-term
treatment as an outpatient.
*2: Property damage: Enlarged damage regarding damage to property and materials.

[Explanation of Icons]

Icons Meaning

Indicates a prohibited action (“don’ts”).
A particular prohibited action is indicated by a pictograph or sentences in or

near the icon.

Indicates a mandatory action (“must do”).
A particular mandatory action is indicated by a pictograph or sentences near

the icon.

Indicates presence of a danger .
A particular danger is indicated by a pictograph or sentences in or near the

icon.

Indicates an alert .
A particular danger is indicated by a pictograph or sentences in or near the

> O @ O

icon.

79 /149
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Safety Precautions (continued)
[Qualified Operator]

- Installation, maintenance, inspection and repair of the collector and brushes must be
performed by the operators qualified according to the laws and regulations (Industrial Safety
and Health Law, etc.).

- For work not controlled by laws and regulations, an expert who has knowledge of and is
skilled in collector and brush-related work must supervise the work performed by other
workers.

- Wear the specified protective apparatuses (long-sleeve work uniform, safety belt, helmet,
safety shoes and gloves).

[Indemnity]

m We are not held responsible for damages caused by fire, earthquake, third-party action, other
accidents, intent or neglect of the user, misuse, or use of the product under abnormal
conditions.

m We are not held responsible for incidental damages (loss of business profits, business
interruption, etc.) caused by the use or unavailability of the product.

m We are not held responsibility for damages caused by the product which is installed, handled
and used other than described in this manual.

m We are not held responsible for damages caused by the combination of the product with
other equipment.

[Warning Labels on the Main Body]

Check that the warning labels are attached to the main body in the specified position (see the

nameplate attaching diagram). Please contact us if the labels are removed or smeared to make

them illegible.

80/ 149
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Safety Precautions (continued)

Q> vanger

m Do not modify.
Risk of fire, electric shock, and injury exists.

No modification

m Do not allow any person other than the operator to approach the system
during work.

Risk of electric shock and injury exists.

m Do not run the system with doors, lids and covers open or removed.

® Risk of electric shock and injury exists.

Prohibited m Do not replace brushes during operation of the system.

Risk of electric shock and burn injury exists.

m Do not approach or touch rotating and live parts when visually inspecting
brushes and the nearby parts during operation.

Risk of electric shock and injury exists.

m Shut off power to all devices before staring periodical inspection.

Risk of electric shock and injury exists.
o Affix a “Do Not Touch” tag to the opened circuit breaker to prevent misoperation

Mandatory during work.

m Shut off power in power failure.

Risk of electric shock and injury exists when turning power on next time.

81/ 149
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Safety Precautions (continued)

/A caution

m Inspect the system at least once a day.
Never fail to inspect even when the system is used only rarely.

Mandatory Risk of burn injury exists if you do not inspect.

m Do not directly touch the collector rings and other rotating parts during
grinding.
Risk of having your fingers pinched between brush holder and collector ring

Do not touch . . . -
exists because the machine runs during grinding.

m Do not touch the handle during operation.

Risk of injury from the turning handle exists.

Do not touch

82 /149
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Handling Precautions

Observe the following warnings to prevent damage and failure of the system:

Important

Mandatory

m Open the inspection door and remove the rust preventive paper from the
collector before test run.
Rust preventive paper is wrapped around some collectors when a long rest period is
expected between shipment and installation.

m Remember to remove varnish from collector rings with benzine when using
the system after a long rest period.
You have coated the collector rings with varnish before storing the system for a long

Mandatory period without use.
m Do not hastily dry but gradually increase temperature up to about 80 °C at the
maximum when drying collector insulating plate and insulating spacer ring.
Abrupt heating damages the insulation.
Mandatory

%,

o
=
o
=
S
=3
@
o

m Do not immerse insulating plate and insulating spacer ring in benzine.
Insulation materials will melt in benzine.

=
Q
>
o
Q
=
o
=
<

m Coat the shorting collar with molybdenum disulfide as lubricants at least once
every half year.
Do not forget to coat the sliding surfaces with lubricants. This is also necessary to
prevent rusting.

=
QO
>
[oN
QO
=
o
=
<

m Avoid drying brush lifter mechanism.
The sealed bearing in the brush lifter cam at the tip of the shorting lever of the
mechanism will be damaged.

Mandatory

m Coat brush lifter mechanism with molybdenum disulfide as lubricants at least
once every half year.
Do not forget to coat the sliding surfaces of crank mechanism with lubricants. This is
also necessary to prevent rusting.
Remove inspection window and coat sliding surfaces with lubricants. Operate 3 or 4
times by hand in the manual operation mode to make sure that the system moves
smoothly.
Return the operation motor to the original position and select the motor-driven
operation.

Mandatory

m Use brushes of the same brand for replacement.
- Current unbalance will occur among brushes.
- Contact us if you wish to use brushes of different brands.

m When replacing all brushes at the same time, adjust the contact following the
procedure in section 5.2.3(c) on the next page to achieve at least 80% contact
for all brushes.

83 /149
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1. TIPand TIM

Wound-rotor induction motors are classified into two types as shown below. Each type has its
unique structure and characteristics. This instruction manual describes TIP with the separate
brush lifter mechanism.

Wound-rotor TIP |- High starting torque load

induction motors - High starting frequency small

- Constant Speed operatlon .................................. Brush ||ft

- With secondary (Few brushes)
shorting device

TIM |-+ High starting torque load
- High starting frequency
- Variable speed operation - Secondary resistance

control (Manv brushes)
- Scherbius control

- Heavy inertia load

TIP: A three-phase induction motor with a wound rotor. Brushes contact and slide on collector
rings at starting only. After starting, the secondary circuit is shorted out on the rotor and the

brushes are lifted. The motor then runs at a constant speed.

TIM: A three-phase induction motor with a wound rotor. Brushes are constantly in contact with
and slide on collector rings whether at starting or during operation. Variable-speed
operation is available.

85/ 149
87/ 151



TME:C

P.176

EME800291-b

8 of 45
2. Structure and Names of Units
i (‘i @i fit Collector - @?\
: } +
AT LTS - @
& > \ /gaftL_ =L — ]~ Shorting
O !N T ) o Inmiumis _ A collar
/\ \‘ 23] j‘}.n /@
@\ 1 . -, \ Py /@
@\ Rl [ ] \ \|| T g | |
Y - / o e linll) D
NONE S W LT T g |
®\ ' milin _ @) J [ )
o oyl 1 @ Collector I~ M f— @
o e = i TS
: nng i e }
-l e =S |
ﬁ[‘i !!JJA' ‘ ,K g\wu\\jh
q g7 7 + \(' ) 1] z 1 - rli
D ® Qé L }\ U.. @{ é T
Duct Base
P. No. Part Name P. No. Part Name
1 Copper band 17 Cam
2 Cover 18 Worm wheel
3 Lead copper band 19 Worm wheel
4 Collector cover 20 Knob
5 Brush holder 21 Mo_tor—_—drlven/manual operation
switching handle
6 Brush 22 Collector bracket
7 Roller shaft 23 Brush lifter rod
8 Shorting lever 24 Inspection door
9 Link 25 Link
10 Rod 26 Worm
11 Cam 27 Brush holder stud
12 Limit switch 28 Rocker
13 Handle 29 Worm
14 Shaft 30 Operation motor
15 Crank mechanism 31 Cover
16 Shaft 32 Terminal board
Fig. 1
86/ 149
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P A o
E ) L@I ] | | |
— 4

The contacts are set apart from each other (starting position)
Brushes are in close contact with collector rings.

I
&
=
=

Limit switch
operating point

Motion of
roller shaft

]

Limit switch |
operating point

Ay

. Y-
—

ij/
7
/

T | |

6
K 18mmEd_|

()

The contacts are engaged with each other (operating position)
Brushes are completely set apart from collector rings.

P. No. Part Name
1 Collector sleeve
2 Collector ring
3 Insulating spacer ring
4 Connecting conductive band
5 Insulating plate
6 Fixed contact
7 Movable contact
8 Shorting plate
9 Shorting collar
10 Main shaft
11 Brush
12 Roller shaft

Fig. 2 Structure of Collector and Shorting Collar
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2.1 Description of the Structure

The wound-rotor induction motor of this type incorporates a collector (Fig. 1) equipped with
knife-like fixed contacts ((6), Fig. 2) at the end of the main shaft of the rotor (0, Fig. 2).

The collector consists of collector rings ((2), Fig. 2) corresponding to three phases.

The fixed contacts are connected to respective collector rings.

Opposite to the fixed contacts, the movable contacts ((7), Fig. 2), looking like the sheath of a
knife, are shorted by the copper-made discs (shorting plate, (8), Fig. 2) installed on the
shorting collar ((9), Fig. 2).

Fixed and movable contacts are engaged and disengaged to short and open the collector as
the shorting collar slides in the axial direction. The brushes (), Fig. 1 and (@), Fig. 2) contact
and clear the collector rings following the motion of the shorting collar.

The collector can be operated electrically and manually. The difference lies in whether the
operation motor is used or not; the mechanism is the same. The electrical operation procedure

is also used as the manual operation procedure.

[Mechanism]

(1)  Circular motion of the operation motor (30, Fig. 1) or the handle (@3, Fig. 1) is
converted into reciprocating motion by the crank mechanism to move the shorting
lever ((8), Fig. 1). The roller shaft mounted on the end of the shorting lever moves
the shorting collar in the axial direction.

(2)  The brush lifter rod (@3, Fig. 1) moves up and down by the cam mechanism (@D,
Fig. 1) built in the shaft of the handle to lift or lower the brushes relative to the
collector ring.

(3) The starting condition or running condition can be maintained by using the
operation motor or the handle because the crank mechanism and the cam

mechanism are interlocked.

2.2 Operation Motor (@0, Fig. 1)

The operation motor is a geared motor with brake to simplify the mechanism and prevent
runaway.
Note: The main wound-rotor induction motor is hereafter simply called Motor and the
geared motor for lift ing brushes Operation Motor.
(a) Type
Ratings: 1K-4P-750W-1800rpm-FCKBA-440V-50/60Hz-E class-Fr#80

88 /149
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2.3 Brush (®), Fig. 1 and @, Fig. 2)

(@)

(b)

Brush Materials

The brushes are made of metal graphite (MG-3R, Toshiba Ceramics). Brush and

collector ring temperature will rise and brushes wear abnormally if brushes made of

different materials are mixed or brush materials are not properly selected. Use the

designated brushes.

Brush Pressure

Brush wear is proportional to brush pressure. Chattering and contact failure leading to

sparks will result from too low pressure while overheating and abnormal wear will occur if

the brush pressure is too high. Brush materials and adequate brush pressure are shown in

Table 1.

Table 1

Brush Materials

Brush Pressure

MG-3R (metal graphite)

200 to 300g/cm?

89/ 149
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2.4 Limit Switch

(1) Electrical Operation
Brush Lifter Circuit

a.

Control power
| * | V-50/60Hz

O.P. : Operation motor
Ctr. :Controlled

-----

i * 1 :See the motor outline drawing (submitted

drawing) for the voltage.

e,

Ctr.

oo

35L
o

e

Q
i

Closed in starting

position

Closed in running

position

o]
Open at lower limit

4 Open at upper limit

— -~ M.

— -1 LM.

Fig. 3
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b. Limit Switch Configuration
Handle
2 ez, — Handle
L/
2
)
4 UVW
o f~:7 -
g .74
z nm
[ "
2
:
’ Connecting cable
/
Z
’

Terminal board

Terminal box

= —— o —_—
'

AASATILBAARALLRRBRRARN

e “A” microswitch (b-contact)
C terminal: 9
NC terminal: 14 (open with brush at the lower limit when starting)
e “B” microswitch (b-contact)
C terminal: 7
NC terminal: 13 (open with brush at the upper limit when running)
NC terminal: 15 (closed with brush at the upper limit when running)

e Relay protecting contacts 72 and 73: Closed with brush at the lower limit at starting.

Fig. 4
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c. Configuration of Lead Terminals

Microswitches for operation motor sequence, relay protecting contacts and operation
motor are connected up to the terminal board.

Configuration of the terminals is shown in Fig. 5.

Operation motor °oU

oW

~ v —to0 72 El:}
£ ON
073
0 9
] Lors [on]

TL
ol5L. E)E
“B” microswitch

Lt{g o 7 EE

013

“A” microswitch

Position at starting
(Brushes at the lower limit)

Position at running
(Brushes at the upper limit)

Fig. 5
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(2) Manual Operation
For manual operation, the limit switches are provided with closed contacts for the
brushes at the lower limit (at starting) to protect relays. The contacts are connected up to

the terminal board.

Configuration of the terminals is shown in Fig. 6.

—0 73

Motor circuit breaker closed —F 0 72
Interlock switch

Fig. 6

93 /149
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3. Checking before Ordinary Operation

Important

m Open the inspection door and remove the rust preventive paper from
o the collector before test run.

Mandatory Rust preventive paper is wrapped around some collectors when a long rest

period is expected between shipment and installation.

94/ 149
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4. Operation
@ Danger
m Do not allow any person other than the operator to approach the system
during work.
Risk of electric shock and injury exists.
Prohibited . .
m Do not run the system with doors, lids and covers open or removed.
Risk of electric shock and injury exists.

4.1 Switching between Motor-driven and Manual Operation
If your system was ordered as the motor-driven unit, you may run the motor manually by
disconnecting the operation motor from the mechanism.
To switch between motor-driven and manual operation, follow the instructions on the caution
nameplate attached to the system. It is reproduced below (Fig. 7).

To control the handle for manual operation, see paragraph 4.2, “Handle Operation.”

Switching between Motor-driven and Manual Operation

Connected to
- operation motor

Worm wheel Point A Knob
Collar ﬁ
Shaft ! al'"l / =
X ==
/ O o S—

Directly coupled S
to the handle :
&_ i _J

This section is viewable
from the window

Handle

1. Motor-driven position is shown. Projections of the
collar engage the groove of the worm wheel to
transmit power. The handle does not turn.

2. To switch to manual operation, pull the knob up to
point A, turn it to the side and rest the knob on the
nearby groove. The worm wheel is disengaged from
the collar, and you can turn the handle. If it is hard to
pull the knob, turn the handle in the opposite direction
a little. This will make it possible to turn the handle

lightly.

Fig. 7
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4.2 Handle Operation

/A\ Caution

m Do not touch the handle during operation.

When selecting the manual operation, never touch the handle except in
switching operation.

Do not touch In the automatic operation using the operation motor, the handle turns and

the risk of injury from the turning handle exists.

(1) Confirm the relationship between starting and running of the main wound-rotor induction
motor and the handle position.

(@) Manual Operation

Turn handle to Run position. Set stopper
pin in the position shown (note direction
of the arrow mark). Lock the

handle in this position.

7>

Handle Position at Starting Handle Position at Running

Fig. 8

(b) Automatic Operation with Operation Motor

>

Handle Position at Starting Handle Position at Running

Fig. 9

96 /149
98 /151



P.187

TME:C EME800291-b

19 of 45

-- Advance the notches of the starting controller sequentially. When the motor completes
acceleration and reaches the full speed range, select the handle to Run side to short the
collector.

If you forget shorting and the machine starts load operation, the collector and resistors will
soon be overheated and damaged, making the system unable to run.

-- If you operate the starting controller too hastily and set the handle to Run side immediately,
an excessive rush current flows to not only damage the shorting device but also adversely
affect the motor performance.

Motor acceleration is considered completed when pointer deflection of a speedometer or
ammeter converges and stabilizes in the minimal level.

-- When using a liquid resistor with a low concentration, a substantial resistance will remain
even if you advance the notches of the starting controller sequentially, making the system
unable to reach the full speed range.

(2) The handle is provided with a return preventing device. In motor-driven operation, make
sure the handle is locked. In manual operation, engage the handle return preventing device
after lifting the brushes. In manual operation, furthermore, turn the handle and return the
device to the Start position after the motor stops. The device is automatically reset to the

Start position in motor-driven operation.

Using the Handle

Handle

jx L
Stopper pin ~y Spring - 22L
(a) (b)

Fig. 10

-- When lifting the brushes in motor-driven operation, the handle must always remain
unlocked as shown in Fig. 10 (b).
-- When the brushes are lifted in manual operation, the stopper pin of the handle return

prevention device must be set as shown in Fig. 10 (a).
Risk of damage to the shorting device and the motor exists.

A caution nameplate for properly using the handle is attached to the system for easy

reference.
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5.

Maintenance

Q> vanger

m Shut off power to all devices before staring periodical inspection.
Risk of electric shock and injury exists.
Affix a “Do Not Touch” tag to the opened circuit breaker to prevent

misoperation during work.

Mandatory m Do not approach or touch rotating and live parts when visually
inspecting brushes and the nearby parts during operation.
Risk of electric shock and injury exists.
m Do not replace brushes during operation of the system.
® Risk of electric shock and burn injury exists.
Prohibited

/A caution

Mandatory

m Inspect the system at least once a day.
Never fail to inspect even when the system is used only rarely.

Risk of burn injury exists if you do not inspect.
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5.1 Collector and Shorting Collar

5.1.1 Maintenance and Inspection ltems
Inspect the following points as needed on occasion of machine stop or in periodical

inspection:

(1) Check the collector rings for surface roughness and rusting.

(2) Check the collector ring ends, insulating plate and insulating spacer plates for deposits of
brush wear particles and other dust.
Risk of flashover exists if you overlook deposits of a large amount of carbon dust on the
collector ring and around the brush holder.

(3) Check bolts and nuts for looseness.
If the connecting stud or contact mount (see Fig. 11 below), in particular, gets loose,
overheat and melt accidents will occur due to contact failure. Inspection and retightening

are imperative.

Connecting stud Contact mount
%V*WWMML]
o —- 7

[T : )

[T Jj'
| T
|
= R4
=

Fig. 11

(4) Check the knife-like contacts for wear and sign of arcs.

(5) Check the sliding surfaces of shorting collar for dust deposits, damage and rusting.
Manually operate the mechanism to see if it works smoothly.
If carbon dust is stuck between brush holder and brush, the brush will not move smoothly
and come off the slip ring. If this happens, the proper number of brushes is not maintained,
resulting in brush overheat and melting of pigtail cables (secondary open-circuit).
Note that the handle may turn somewhat heavily immediately before completion of brush
lift.

(6) Check that the brush is not dislocated from the collector ring.

99/ 149
101 /151



P.190

TME:C EME800291-b

22 of 45
5.1.2 Maintenance and Inspection of Collector Rings
Table 2
Defects Remedy
Attachment of oil Wipe off oil with clean rags and wipe clean with benzine.
Rust Completely remove rust with sandpaper or a stone (see paragraph “a”

on the next page). Coat the surfaces with varnish of about W20 (JIS

C2354) if the system is not used for a certain period of time.

Important
Before using the system next time, remove the
varnish completely with benzine.
Mandatory
Fine streaks or Finish with a #120 to 280 stone until all traces are cleared (see
shallow scars paragraph (a) on the next page).
5/100mm or more Finishing by a lathe is required.

eccentricity, and deep | (1) When lathing the collector ring as assembled, turn the rotor at low

streaks, scars and speed by driving it with other motor via belts. The plane stock and

grooves fixture of the lathe are tentatively installed in the position of the
motor. Cutting accuracy (deviation of the ring after turning) must
be examined minutely. Good accuracy is obtained if you turn the
rotor on a lathe.

(2) When you remove the collector from the rotor, accurately center it
with reference to the inside diameter of the collector sleeve before
lathing. In either case, finish the surface smoothly with sandpaper

or a stone until tool marks disappear.

Extreme wear Replace rings with new ones when they are worn by 2 to 3mm in

diameter.

100/ 149
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/A Caution

m Do not directly touch the collector rings and other rotating parts during

grinding.

Risk of having your fingers pinched between brush holder and collector ring

Do not touch . . . -
exists because the machine runs during grinding.

(@) Paper Grinding and Stoning

When the collector ring surfaces are roughened during operation for any reason, or the
power supply for testing or other infrequently used units start rusting, abnormal wear of
brushes result if you continue operation. Lathing is required if surface roughness is severe,
but a slight roughness can be removed to recover smoothness by polishing with sandpaper
or a stone.

Sandpaper or a stone should be used only to remove slight unevenness. They should
not be used for correcting eccentricity of collector rings, ruts on the ring formed after many
years’ use or other major damage.

Note that frequent grinding deteriorates eccentricity of collector rings.

To grind, disassemble the brush lifter device and open the collector rings.

Prepare a wooden splint to fit the outside diameter of the collector ring beforehand.
Place sandpaper around the splint and apply the sandpaper to the rotating ring surface.
Try to shave off only the convex parts of the surface roughness. It is important not to impair
the circularity of the ring. Refer to Fig. 2 for the grinding method.

Before grinding, wipe the ring surface clean with cloth to remove oil and other

attachments. After grinding, wipe clean the surface and blow air to remove dust.

Wooden piece
Wooden splint

Grinding stone
Use #120 to 280.

Direction of rotation

Sandpaper

Use about #120 first. Finish the surface to fit the
Paper grinding Finish with about outside diameter of collector ring

#240. beforehand.

Fig. 12
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(b) Canvas Cleaning
When the ring surface gets uneven due to attachment of foreign matter or formation of
an excessive film, remove them and clean the surface with cleaning canvas as shown in
Fig. 13.

About 20mm

—

Direction of rotation Direction of rotation

Fig. 13
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5.1.3 Maintenance and Inspection of Insulating Plate and Insulating Spacer Ring of Collector

Table 3

Defects

Remedy

Oil-smeared and

humid insulation

Wipe off oil with clean rags. Then wipe clean with benzine lightly. To
remove humidity, wipe with clean dry rags. Blow hot air and dry

thoroughly if the parts are heavily moist.

Mandatory

Important

Do not dry hastily but gradually increase tempera-

ture up to about 80 °C at the maximum.

Attachment of dust
and brush wear

particles

Collect dust and brush wear particles and remove them with a brush or

rags.

Dust and brush wear
particles stuck on the

surface

Use a bamboo or wooden spatula to scrape off the sticky substances.
Take care not to damage the insulation materials and film. Wipe clean

with rags and then with benzine lightly.

N

Prohibited

Important

Never immerse in benzine.

Machine-cut planes or
machined surfaces
develop when
repairing or due to

other reasons

Coat the exposed surfaces with varnish of about W23 (JIS C2353)

using a brush or by spraying.

Damaged parts

Repair the damage or consider replacement.
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5.1.4 Maintenance and Inspection of Shorting Collar and Contacts

Table 4

Defects

Remedy

Uneven contact of

contact surfaces

Adjust the movable contacts after loosening the mounting bolts.

Rough contact

surfaces

Smoothen with a file or sandpaper.

Extremely damaged
or worn contact

surface

Replace with new parts.

Shorting collar does

not move smoothly

Polish the sliding surfaces of main shaft and the contact surfaces with

the main shaft of the moving section with #150 to 180 sandpaper.

lubricants after polishing.

Apply

Important

m Coat the shorting collar with molybdenum

disulfide as lubricants at least once every half
year.

Mandatory Do not dry hastily but gradually increase

temperature up to about 80 °C at the maximum.
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5.2 Brush Lifter Mechanism

5.2.1 Maintenance and Inspection ltems
Inspect the following points as needed on occasion of machine stop or in periodical
inspection:

(1) Check for proper operation of the mechanism (by manually operating the mechanism).

-- In the starting condition, collector rings and brushes are in contact with each other,
and fixed contacts and movable contacts are clearly separated from each other.

-- In the running condition, brushes are lifted, and fixed contacts and movable contacts
are securely engaged with each other.

--  The operating angle of limit switches is correct, and the contacts do not malfunction.

--  The mechanism operates smoothly.

(2) Check brush holder, brush lifter rod and insulation for dust deposits.

(3) Check crank mechanism for missing key and looseness.

(4) Check roller shaft at the tip of the shorting lever for wear, and the ball bearing for damage.
The roller shaft should not contact the groove of the shorting collar but must clear it when
the contacts are fully engaged.

(5) Check for brush wear and brush pressure. Check the hole for brush retainer pin on the

brush holder for damage.
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5.2.2 Maintenance and Inspection of Brush Lifter Mechanism

Table 5

Defects

Remedy

Oil-smeared and
humid insulation

Wipe off oil with clean rags. Then wipe clean with benzine lightly. To
remove humidity, wipe with clean dry rags. Blow hot air and dry
thoroughly if the parts are heavily moist. Do not dry hastily but gradually
increase temperature up to about 80 °C at the maximum.

Mandatory

Important

A sealed bearing is used in the brush lifter cam at
the tip of the shorting lever of the brush lifter
mechanism. Do not dry the cam area.

Attachment of dust
and brush wear
particles

Collect dust and brush wear particles and remove them with a brush of
appropriate hardness or rags.

Worn roller shaft and | Replace.
damaged sealed

bearing.

Worn brush Replace.

See paragraph 5.2.3 on the following page for when and how to replace.

Damaged hole for
brush retainer pin on
brush holder

Replace.

Crank mechanism
does not move
smoothly

Slide the operation motor and set it to manual operation position.
Remove the inspection window and check the functioning units.

Repair or maintain the worn and damaged parts and consider
replacement if needed.

Important

Important

m Coat brush lifter mechanism with molybdenum
disulfide as lubricants at least once every half
year.

Do not forget to coat the sliding surfaces of crank
mechanism with lubricants. This is also necessary
to prevent rusting.

Remove inspection window and coat sliding
surfaces with lubricants. Operate 3 or 4 times by
hand in the manual operation mode to make sure
that the system moves smoothly.

Return the operation motor to the original position
and select the motor-driven operation.

Mandatory
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5.2.3 Maintenance and Inspection of Brushes
Brush wear is proportional to brush pressure. Chattering and contact failure leading to
sparks will result from too low pressure. Overheating and abnormal wear will occur if the brush
pressure is too high. Brush materials and adequate brush pressure for the brush lift type (TIP)

are shown in the table below.

Brush Materials Brush Pressure

MG-3R (metal graphite) 200 to 300g/cm?

(a) Measuring and Adjusting Brush Pressure

The contact pressure between brush and collector ring is measured as follows (see Fig.
14): Thread a piece of thin wire through brush retainer pin (6 and pull the wire with a

spring balance to measure the pressure. When the brush wears and the pressure gets
weak, hook the spring on the spring hook hole (5), lower, to increase pressure.

Pull in the direction of brush

(DBrush lifter rod
Replace brush if this _t
clearance is about 3mm

Wear limit: 20mm—=]

®Stopper
®Brush —|
@Sorina — QPigtail cable
. upper—
®Spring hook hole lower —,

_\,\. i0Shank
Collecto

Fig. 14
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(b) Replacing the Brush

Q> vanger

m Do not replace brushes during operation.
Risk of electric shock and burn injury exists.

Prohibited

Important

m Use brushes of the same brand for replacement.
- Current unbalance will occur among brushes.
o - Contact us if you wish to use brushes of different brands.
Mandatory m When replacing all brushes at the same time, adjust the contact
following the procedure in section 5.2.3(c) on the next page to achieve

at least 80% contact for all brushes.

Basically, a brush is replaced when the clearance between brush lifter lever (@), Fig.
14) and brush lifter rod (2) is about 3mm. In terms of length of the brush, replace the
brush when the distance from the caulked part is about 10mm.

Follow the procedure below when a brush wears and needs replacement.

(1) Remove the tightening bolt from pigtail cable (9).

(2) Remove the spring @).

(3) Lift the brush holder (7).

(4) Remove the brush retainer pin (6), and remove the brush.

(5) Install a new brush in the reverse order.

(6) After installing the new brush, adjust the brush contact according to paragraph (c).

(7) Last, check for proper brush pressure.

When pulling the brush holder, do not pull it beyond the position where the stopper

contacts the pigtail cable (9). This is necessary to prevent excessive extension of the

spring @).
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(c) Adjusting the Brush
Brush adjusting is an important work to ensure satisfactory fit between collector ring and
brush. Proper brush adjusting procedure is described below.

(1) Set a brush on the brush holder.

(2) Insert rough sandpaper (about #80) between collector ring and brush. Slide the
sandpaper in the direction of rotation and in this direction only. Repeat this step until
the brush, over its entire thickness direction, contacts the collector ring along its
curvature (Fig. 15).

Brush thickness Brush

Collector ring

Fig. 15

(3) Adjust the brush in the same way as step (2) above, this time using #120 to 240
sandpaper. Slide the sandpaper in the direction of rotation only.

(4) After adjusting, collect and remove carbon patrticles from all over the collector.

(5) Wipe clean the brush with rags to remove carbon dust.

(6) Adjust the brush by turning the machine with no or light load.
At least 80% of the surfaces of collector ring and brush should preferably contact.

(7) After adjusting by running the machine, collect and remove carbon dust from all over
the collector ring and brush again.

(8) Check spring pressure and vertical motion of the brush in the brush holder (response).

(d) Disposal of Brush Wear Particles
If brush wear particles and other dust are deposited on the collector and brush holder or
nearby parts, brush response will be lost, phase fault and ground fault occur, and
otherwise the performance will be impaired.
In daily inspection, collect and remove dust with rags or brushes from brush holder,

insulation barriers, between collector ring phases, and covers to prevent deposits of dust.
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5.3 Operation Motor
5.3.1 Lubricants

The recommended lubricants for the speed reducer are shown in the table below.

Ambient temperature 0°C to 40°C
Viscosity SAE 40 Quantity: 300cm?
Idemitsu Kosan | Daphne Mechanic Oil 150
Mobil Sekiyu Mobil DTE Oil Extra Heavy Change oil once
Maker - - - every year
Nippon Oill FBK Oil RO150
Shell Tellus Oil C150
r
i
Keep the shaft vertical, facing
downward. Fill oil through the oil
St plug until oil overflows.

Fig. 16

5.3.2 Judging Life of Brake

The brake is designed to use friction between drum and lining. The lining wears during
operation, but its life is generally more than 106 times of operation. To judge the life, turn the

inspection lever (Fig. 17) lightly. If it stops within the 30 degrees range, the lining life is near its
end.

30

Inspection lever

Fig. 17
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5.4 Brush Check List

Inspection ltem Procedure/description Criteria
Brush 1. Wear Visually check that wear limit is not Brush protrudes above
reached. brush holder.

2. Contact surfaces | Visually check for absence of traces | To be glossy and no
of sparks, speckles, tarnish and other | traces of sparks.
anomalies.

3. Discolored Visually check for discoloration. To be copper color.

caulking and
leads

4. Carbon and Visually check for excessive deposits | Carbon and metallic dust

metallic dust on brush and nearby parts. are minimal.

5. Chipping Visually check for chipping, brush Brush temperature
break and crack, damage and other unbalance is low and
anomalies. there is no problem for

proper operation.
Brush lifter 1. Proper operation | Visually check for proper operation The mechanism moves
mechanism of the and turn the mechanism by hand to smoothly and positions
mechanism confirm. correctly.

2. Carbon and Visually check for excessive Carbon and metallic dust

metallic dust deposits. are minimal.

3. Contamination of | Visually check for absence of No extreme

carbon holder anomalies around insulation of brush | contamination.
and nearby parts | holder support.

4. Missing or loose | By hammering and visually. There is no looseness.

parts
Collector 1. Eccentricity Measure vibration of brush at its top Ring deflection:
ring with a vibrometer. 5/100mm max.; brush
vibration: 15/100
mm(p-p)

2. Condition of film | Visually check for anomalies about The film is glossy,
glossiness, uniformity and color. uniform and stable.

3. Streaks, stepped | Visually check for anomalies. There are no traces of

wear and traces sparks.
of sparks

4. Rusting Visually check for anomalies. There is no rust.

5. Carbon and Visually check for excessive deposits | Carbon and metallic dust

metallic dust of dust around insulation and sliding are minimal.
areas.

6. Fit of contacts Visually check for absence of Low wear and no
roughness and damage to contact damage.
surfaces.

7. Shorting collar Check for absence of anomalies, No anomaly, wear and

slidability visually and by moving the collar. damage. Moves
smoothly.
Ambient 1. Qil Visually check that oil vapor is not There are no traces of oil
temperature emitted from bearings and oil attachment.
throwers.

2. Dust Visually check the brushes and Dust is minimal.
around the exhaust ports.

3. Ambient Measure with a wet and dry-bulb Ambient temperature

temperature thermometer. range: 10 to 50 °C
Ambient temperature: 36.5 °C/19.0% | Relative humidity range:
10 to 70%
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6. Accidents and Examples of Emergency Measures

Q> vanger

® m Do not allow any person other than the operator to approach the system

6.1 Sparks during Operation

during work.

Prohibited Risk of electric shock and injury exists.

No sparks occur during normal operation. If for any reason sparks are observed during
operation, stop the main machine as soon as possible, check the ring surfaces, identify the
cause, and establish countermeasures.

For your reference, probable causes of sparks and the relevant countermeasures are shown

in the table below.

Table 7

Probable Causes of Sparks Possible Countermeasures

1 | Uneven collector ring surface If the surface is slightly uneven, grind the surface
with sandpaper or a stone for several times. See

paragraph 5.1.2 for the grinding procedure.

2 | Formation of excessive film or Use canvas to clean the surface. See paragraph

attachment of oil vapor 5.1.2.

3 | Current unbalance among brushes Use canvas to clean the surface. Replace brushes
immediately if the pigtail cable and pigtail cable

caulking are discolored.

4 | Sparks will occur if carbon dust is | Remove carbon dust.
stuck in the brush holder and the
spring effect is lost, decreasing the

brush pressure.
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7. Disassembly and Reassembly

7.1 Inspection Only

7.1.1 Rotor Can Be Turned by Hand when the Motor Stops (see Fig. 18)

(1) Disassembly Procedure

1) Disconnect cables from the terminal board and terminal box of auxiliary circuit for

collector shorting and brush lifter device.

2) Remove inspection cover @9 from the collector cover @).

3) Using the coupling directly connected to the counterpart machine, turn the rotor by

hand and perform inspection.

(2) Reassembly Procedure

Assemble the system by reversing the above disassembly procedure.

Collector Q

\

IR

«g
® - . &9
N , NL VN | s
& { N \ XS INRiER ‘“E@E%H tﬁ/ ¥
N gl
o RO |
@ T— D
O a3 TTIT g
El JT e |
ST *
= e i
N
Base

P. No. Part Name P. No. Part Name

1 Copper band 17 Cam

2 Cover 18 Worm wheel

3 Lead copper band 19 Worm wheel

4 Collector cover 20 Knob

5 Brush holder 21 Motor-driven/manual operation switching handle

6 Brush 22 Collector bracket

7 Roller shaft 23 Brush lifter rod

8 Shorting lever 24 Inspection door

9 Link 25 Link

10 Rod 26 Worm

11 Cam 27 Brush holder stud

12 Limit switch 28 Rocker

13 Handle 29 Worm

14 Shaft 30 Operation motor

15 Crank mechanism 31 Cover

16 Shaft 32 Terminal board

Fig. 18
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7.1.2 Rotor Cannot Be Turned by Hand when the Motor Stops (see Fig. 18)
(1) Disassembly Procedure
1) Disconnect cables from the terminal board and terminal box of auxiliary circuit for
collector shorting and brush lifter device.
2) Remove the bolts located in positions A, B and C in Fig. 18, and remove the collector
cover.
3) Disconnect the lead copper band from the collector bracket and brush holder. Remove
the band together with its retainer.
4) Inspect the system in this state.
(2) Reassembly Procedure

Reverse the above procedure to assemble the system.

7.2 Performing Maintenance
7.2.1 Removal of Collector Shorting and Brush Lifter Device Is Difficult, and Rotor Can Be Turned
by Hand when the Motor Stops (see Fig. 18)
(1) Disassembly Procedure

1) Disconnect cables from the terminal board and terminal box of auxiliary circuit for
collector shorting and brush lifter device.

2) Remove the bolts located in positions A, B and C in Fig. 18, and remove the collector
cover.

3) Using the coupling directly connected to the counterpart machine, turn the rotor by
hand and perform maintenance sequentially starting at the uppermost area (contacts,
sliding surfaces between shorting collar and shaft, sliding surfaces of collector ring,
etc.).

(2) Reassembly Procedure

Reverse the above procedure to assemble the system.

7.2.2 Removal of Collector Shorting and Brush Lifter Device Is Difficult, and Rotor Cannot Be
Turned by Hand when the Motor Stops (see Fig. 18)
(1) Disassembly Procedure

1) Disconnect cables from the terminal board and terminal box of auxiliary circuit for
collector shorting and brush lifter device.

2) Remove the bolts located in positions A, B and C in Fig. 18, and remove the collector
cover.

3) Disconnect the lead copper band from the collector bracket and brush holder. Remove
the band together with its retainer.

4) Maintain the system in this state.
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To facilitate maintenance, you may wish to remove the brush holder and the nearby
parts (barrier, brush holder, bushing, brush holder stud, etc.).
When disassembling these parts, it's a good idea to match mark the parts to ensure that
the components are assembled correctly (right or left and order of assembly) later.
See Fig. 19 for how to remove the brush holder from the brush holder stud.
(2) Reassembly Procedure

Reverse the above procedure to assemble the system.

Brush lifter rod

—

Barrier

&

Brush holder stud

Collector

‘Bushing

\

Brush ‘Brush holder

” ”
X

Barrier support stud

Important

When removing brush holder from its stud, be careful not to damage insulation
0 of the stud. To prevent damage to insulation, insert a spacer (screwdriver, etc.)

Mandatory into the brush holder groove, marked X, and open up the groove a little as you

remove brush holder by lifting the area marked Y.

Fig. 19
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7.2.3 It Is Possible to Remove Collector Shorting and Brush Lifter Device (see Figs. 18 and 20)
(1) Disassembly Procedure

1) Disconnect cables from the terminal board and terminal box of auxiliary circuit for
collector shorting and brush lifter device.

2) Remove the bolts located in positions A, B and C in Fig. 18, and remove the collector
cover.

3) Disconnect the lead copper band from the collector bracket and brush holder. Remove
the band together with its retainer.

4) Insert a rod, etc. between brush lifter rod and brush holder to provide a clearance
between brush and collector ring. Protect the sliding surfaces of the collector ring by
wrapping corrugated fiberboard, etc. around the collector ring.

5) Make sure that the shorting collar is in the starting position (short-circuit is open).
Remove mounting bolts from collector bracket. Lift and pull out horizontally the
collector shorting and brush lifter device together with collector bracket. This work is
difficult to balance the load, and two or three people should do the job in cooperation
to avoid damage to the system and components.

6) Maintain the device in this state (Fig. 20). To facilitate maintenance, turn the rotor by
hand as mentioned above.

(2) Reassembly Procedure

Reverse the above procedure to assemble the system.

| HM:{E—}“ -

L * i H ]
] u__ﬁ
i B 4

H hpvmad
Collector shorting and brush lifter device as it is removed together with collector bracket

Fig. 20
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7.3 Replacing Secondary Shorting Contacts
When the surface of a secondary shorting contact is rough due to aging, replace the contact

in the procedure below.

7.3.1 Removal of Collector Shorting and Brush Lifter Device Is Difficult, and Rotor Can Be Turned
by Hand when the Motor Stops (see Figs. 18 and 21)
(1) Disassembly Procedure

1) Disconnect cables from the terminal board and terminal box of auxiliary circuit for
collector shorting and brush lifter device.

2) Remove the bolts located in positions A, B and C in Fig. 18, and remove the collector
cover.

3) Disconnect the lead copper band from the collector bracket and brush holder. Remove
the band together with its retainer.

4) Disassemble the brush holder and nearby parts (barrier, brush holder, bushing, brush
holder stud, etc.). When disassembling these parts, it's a good idea to match mark the
parts to ensure that the components are assembled correctly (right or left and order of
assembly) later. See Fig. 19 for how to remove the brush holder from the brush holder
stud.

5) In the case of electrically operated collector shorting and brush lifter device, move the
knob of the motor-driven/manual operation switching handle and demesh the gear of
the operation motor to set the system in the manual operation mode.

6) To replace the secondary shorting contacts, turn the rotor by hand using the coupling
directly connected to the counterpart machine and proceed working sequentially
starting with the contacts appearing on the topmost area.

7) Before replacing contacts, check the match marks of the new movable and fixed
contacts. At the factory, new contacts are individually adjusted for fit, and the numbers
for matching are stamped on each pair of movable and fixed contact to prevent
mismatch.

Assemble the contacts according to the stamped numbers.

8) Check squareness of fixed contacts with a square or a right-angle gauge. If not square,
correct the contact by striking with a wooden hammer.

9) Turn the handle and set and keep the shorting collar in the starting position. Remove
the fixed contact mounting nut from the connecting rod in the collector. Remove the
fixed contact.

10) Reset the square folded washer for stopping whirling of movable contact mounting bolt
on the shorting collar to the original form. Remove the movable contact mounting bolt,
and remove the movable contact. This work may be performed in parallel with step 9)

above.
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11) Install new fixed contacts on the connecting rod in the collector. Hand-tighten the nuts
tentatively at this time to the extent that there is no great play for the fixed contact.

12) Install new movable contacts on the shorting collar using square folded washer and
bolt. Hand-tighten the nuts tentatively at this time to the extent that there is no great
play for the movable contact. Do not fold the whirl-stop of the washer at this time.

13) Turn the handle to move the shorting collar to the secondary short completed state.
Check that the movable and fixed contacts are engaged with each other for each
phase of u, v and w. It is possible, at this time, that the contacts are not well engaged
because the contacts are only tentatively installed and the mounting position is not yet
firmly determined. If this is the case, adjust the relative position of contacts within the
allowance of the mounting holes for installing fixed and movable contacts.

14) When all fixed and movable contacts are engaged with each other in the secondary
shorted state, repeat starting and shorting operations two or three times by turning the
handle. Return the shorting collar to the secondary shorted state.

15) With the contacts engaged, tighten the mounting nuts for fixed contacts as firm as
possible.

16) Also with the contacts engaged (Fig. 21), tighten the mounting bolts for movable
contacts securely. Do not fully tighten each bolt once and for all but tighten bolts for all
movable contacts arranged along the circumference one after another sequentially,
and lightly first, then gradually increasing the tightening torque. The tool shown in Fig.

22 may be found convenient in doing this work.

Connec{ing rod (stud)

—T~

Square folded washer

|
Shorting collar
\ 7 \/BIade support
]
\ =

Hexagon bolt (M8)
Spring
Movable contact (blade)

Hexagon nut
(M16)

Fixed contact

/Collector
\

)

R JUNDE PRSIV PN DN 1 BN

Fig. 21
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For hexagon socket
head bolt M8

\/ 15 Materials: SK or SS41, hardened

E z"" An Example of Manufacture

- R
Weld an SS41 arm to the head of

a hexagon socket head bolt

12.5]

(13.3),
$25

110

20

Fig. 22 A Tool for Tightening Movable Contacts

17) After mounting fixed and movable contacts, coat both surfaces of each fixed contact
(two faces per knife) with minium. Turn the handle to engage the fixed and movable
contacts to enter the shorted state. Repeat engagement and disengagement of the
contacts two or three times by turning the handle to confirm proper contact on the
fixed contact side.

18) If the contact is not satisfactory, adjustment is necessary to gain uniform contact.

The adjustment is made on the movable contacts. Flexure of movable contacts due to
fixed contact should be as shown in Fig. 23. Fig.24 (a through c) indicates improper

examples that must be avoided. Fig. 25 illustrates an example of contact adjustment.

Movable contact
(blade)

Spring

(flexure) 0.2~0.3 02~0.3 (flexure) Measure and
H 4= | check with calipers

or a gap gauge

Fixed contact

Fig. 23
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Movable contact
; blade Fixed contact
Movable contact Spring ( )
(blade)
Spring
N A
\
T
Clearance  clearance | )
2 \
Clearance Blade support
(@) Check for a clearance (b) Check for one-sided (c) Check for movable and

between movable
contact and spring.

contacts.

Movable contact

(blade)

- e e

Apply force to adjust

Apply force to adjust
(when contact is too strong)

2

<

contact between
movable and fixed

Fig. 24

(when contact is too weak)

Fig. 25

fixed contacts that are
mounted not in parallel
to each other.

Important

Mandatory

Apply force to adjust to
the set of movable contact
and spring using a flat
object, depending on the

strength of contact.
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The tool shown in Fig. 30 is convenient for adjusting the contact of movable contacts.

Materials: SK or SS41,

hardened

<
—
[ —— -
= o
4014 20 35 75
| ~
—— _.

130

(This tool is used to adjust parallelism of contacts such as in Fig. 24 (c).)

Fig. 26

7.3.3 Removal of Collector Shorting and Brush Lifter Device Is Difficult, and Rotor Cannot Be

Turned by Hand when the Motor Stops

Important

Mandatory

Adjustment of contact is difficult in this case, and it impossible to replace the

o secondary shorting contacts. Contact us for details.
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8. Replacement Parts

When replacing, use the parts of the same specification. For brushes, in particular, observe
the following precaution:

Important

m Use brushes of the same brand for replacement.

- Current unbalance will occur among brushes.
- Contact us if you wish to use brushes of different brands.
Mandatory Rust preventive paper is wrapped around some collectors when a long rest

period is expected between shipment and installation.
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8. How to produce electrolyte

1)

Use water shown in Table 2 for producing electrolyte.

Table 2 (O mark: Applicable water)

No Type of water Use Remarks
1 Tap water @]
2 Distilled water O Costly, not general
3 River water X DO NOT USE. Use of these types of
4 Sea water X water facilitates electrode corrosion due to
5 Industrial water » chlorine ion, etc., thus decreases the
electrode life significantly.

When any applicable water (O mark) shown in 1) above cannot be prepared, investigate

2)
water quality you wish to use.
mud and sand.
Table 3
No Investigation Standard value
item
1 PH 5.8t08.6
2 Chlorine iron 50 PPM or less
3 Sulfate ion 25 PPM or less
3)

The water is usable if the investigation results meet the
standards shown in Table 3. However, do not use water containing foreign matters such as

Use anhydrous sodium carbonate (Na,CO3) shown in Table 4 for electrolyte.
Do not use items with x mark in Table 4.

Table 4
No Electrolyte Use Caution
Anhydrous Dissolve it in warm water (around 40°C) in
1 sodium O 8-1) above.
carbonate
2 Salt X DO NOT USE. Use of these types of
3 Caustic soda X water facilitates corrosion of the inner
4 Sea water > surface of the tank and eIectrqde corrosion
thus decreases the electrode life
significantly.

—11 -
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4)

Liquid preparation

(1]
(2]
[3]
[4]

(3]

[6]

[7]
(8]

Density (design value) ... *1% (Value marked on the nameplate)

Sodium carbonate quantity (design value) ... *2 kg (Same as above)

Electric conductivity (design value) ... *3 ms (a@
(Fixed resistance value: *4 Q- cm, *5°C) B
Supply applicable water in 8-1) in a tank until it reaches to the lower
limit level of the liquid surface.

Dissolve about 75% of the sodium carbonate in (2) above in warm
water (around 40°C, use applicable water in 8-1) and supply it in the
tank from the compensating port.

Dispose of solid sodium carbonate that has not been dissolved.
After putting sodium carbonate, close an inspection lid and then agitate the electrolyte
completely.

Prepare the remaining 25% sodium carbonate by dissolving it in the same way as (5).
After agitation, sample the liquid and measure the conductivity to make sure that the
conductivity is within the following range.

Within the above design value x 0.95 *6 to *7 ms (*8°C)

Plastic bucket,
etc.

* For 1 to *8, refer to the attached document (Electrolyte preparation data).

CNC-L0439-466
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5)
[11 Density of 0.2% or less is one of factors for facilitating corrosion. Do not operate the
machine when the density is 0.2% or less.

[2] After density adjustment, adjust the liquid surface to be between the standard and
upper limit levels.

g

— l&—— Upper limit
— l«—— Standard

— &—— Lower limit

&

[8] Considering the case of liquid replacement and overhaul, be sure to record and store
the last sodium carbonate input quantity.

Last sodium carbonate input quantity kg( vyear month)

6) Changes in resistance due to temperature change

The resistance of electrolyte changes depending on the temperature. Consider this in
adjustment and operation.

Make use of Fig. 2 and 3: Fig. 2 shows the relationship between density and resistance and
Fig. 3 shows the relationship between liquid temperature and resistance value.

Temperature correction

Rt = Electrolyte resistance value at t°C (Q)
R20 = Electrolyte resistance value at 20°C (Q)
t = Electrolyte temperature (°C)

CNC-L0439-466
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Resistance value 50 \

(%R) 40

30 I

20

10’

0 1.0 2.0 3.0 4.0 5.0 %
Electrolyte density (Ratio by Na,CO; weight)

Fig. 2: Ratio of resistance value at each density
when the resistance value at 0.5% density is 100%

100
\

80
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70 f— <

50
Resistance value  _ TN
30 S

(%R) "

30

20

10
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Liquid temperature (°C)

Fig.3: Ratio of resistance value at each density

when the resistance value at 20°C is 100%
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9. Handling instructions
1) Make sure that the liquid surface is always on the prescribed liquid surface level.

2) Do not boil the electrolyte for use.
Boiled electrolyte may disable normal operation, thus deteriorating electrodes abnormally or
causing peeling of paint film in the tank.

3) Do not lift the tank while liquid is in the tank.

4) When conducting withstand voltage test after installation, exclude the liquid rheostat.
(In accordance with Article 13 and 14 of the Electric Equipment Standards)

5) When there is arisk of freezing in winter break, install an appropriate thermal insulation
device such as a space heater.

CNC-L0439-466
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10. Maintenance and inspection

Conduct maintenance and inspection according to the following table.

1) Inspection interval

C
. g (2] )
Inspection | © £ & =
interval | & S Qo 5
@ g o ; Inspection method and others
= C
Inspection %‘ & O ks
item [m}
Liquid surface O Visual inspection
level drop
Liquid leak O Visual inspection
Liquid . . ; . .
temperature O Visual inspection (Alarm is set to 80°C.)
Liquid turbidity o Ztlnsnuoarl rT|1r;]sl|;ec'uon (Black and brown are
Appear_ance O Visual inspection
inspection
Abnormal sound O Visual inspection
Electrode o
inspection
Grease supply O
Liquid
replacement © =
Cleaning the tank - .
(Inside) O Painting, repair

a. Conduct close inspection once in 5 years.
b. Conduct overhaul in the 15" year.

c. Plan parts replacement in reference to the attached list of recommended replacement parts.

CNC-L0439-466
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2) Inspection/judgment criteria and measures

NO ltem Inspection and judgement Measure
Make sure that the liquid surface | If the level is lower than lower
is on the prescribed level. level,pour the water.
Use applicable water shown in 3-1).
1 Electrolyte Upper limit
level Itis cprrect that Estandard
level is between
standard and Lower limit
lower.
Confirm that there are not When the liquid is leaking, follow
leakage at any parts. the procedure below.
Leakage of . [1] Replace the valve.
2 [1] Drain valve
electrolyte - —
[2] Drain the liquid from the tank.
[2] Welding part of tank After welding the damaged area,
paint it.
If temp.is larger than
60°C,inspection and check as
follows.
[1] Inspect use frequency
3 Temperature 60°C in general. In general, it is possible to
of electrolyte Do not exceed 80°C. use three times
continuously from the cold
state.
[2] Damage of electrode.
Check the Muddiness from the
manhole by light.
[1] It is correct that the water is
4 Muddiness of clear.
electrolyte
[2] It needs inspection of Remove the electrode for
electrode that there are inspection and replace the liquid.
muddiness of black or
brown.
Check if there is any dust, rust
5 Appearance or paint peeling. Repair and clean.
Abnormal sound during
operation
[1] Supply more grease
[1] Reduction gear [2] Adjust the meshing between the
screw rod and the gear
5 Abnormal
sound

[2] Geared motor

[1] Remove and inspect the geared
motor

[2] Inspect abrasion of the coupling
joint

-17 -
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NO Item Inspection and judgement Measure
Remove the electrodes from the | [1] If any sludge, verdigris or etc. is
tank for inspection. detected, remove it using a
grinder.

AI ‘ [2] Replace the electrode when
dimension A is the values below
or less.

Check if dimension A is the right
7 Electrode values or more. " WR'SKC/1 5KC 40 mm or |eSS
inspection - WR-6KC/16KC: 45 mm or less
- WR-7KC/17KC: 45 mm or less
Check if there is any abnormal If any abnormality is detected,
insulation. replace the electrode.
Check if there is any damage or
discoloration or deformation due
to heat.
[1] Check if there are noise of Supply grease.
gear box.
Grease to be used
* Product name: Daphny Epox
Idemitsu Kosan
SR No. 2 grease
8 Supply of + Lithium series
grease !
Supply and apply grease once in 6
months.
9 Replacement Replace the electrolyte 1 time Neutralyze the electrolyte before
of electrolyte per 2 year drain.
[1] Check if there are damage of | Repair and paint the tank.
the painting inside of tank.
- Paint: Epoxy resin (white)
- Polish the damaged area with a
. sand paper (around #100) and
10 Cleaning the then apply the above paint.

tank (Inside)

(Use a brush.)

[2] Check if there is any
deposition of foreign matters.

Clean the tank with a scrub brush or
a cloth.

—18 -
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11. How to disassemble electrode

1) Remove the bolt (1) tightening the top

cover.

1 e— Top cover
(1 4
\ i

i @E‘ N
Tank

2) Remove the main circuit wire and the

control circuit wiring inside the terminal

box.
TEq jm]__
./ EH
Main circuit = | ! T ?
Loosen this [ -
bolt to
remove it.
‘ i

S

j

External cable

3) Remove the tightening bolt (2) between
the terminal box and the top cover. Then

remove the top cover.

1 L

CNC-L0439-466
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4)

5)

6)

Set the mounting plate (electrode) on the

inspection counter.

When you cannot prepare an inspection
counter, use an edge of the tank as
shown in the right figure.

Be careful not to fall the inspection

counter during inspection.

Remove the insulation tape of the

conductor.

Tank

[
1
— f ]
L Support

| L (x2)
!___

— Insulation tube

MMM M M R i iRRasaAAw

Y

Insulation tube

Remove the wire and nut from the screw

rod for the fixed electrode.

"

Insulation tape
Mounting plate

M20 nut

s

Insulation tube —

Mounting plate

CNC-L0439-466
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7) Remove the fixed electrode bolt mounted

to the insulation tube.

8) Remove the bolt mounting the insulation

tube and place it on the floor slowly.

9) Lift the fixed electrode and remove the

insulation tube. Then place the fixed

electrode on the floor.

10) Remove the short-circuit arm from the
movable electrode. Remove the
electrode together with the fixed

electrode.

Mounting plate

Movable electrode

11) Separate the movable electrode from the
fixed electrode. Disassemble them

respectively and replace or repair them.

=21 -

Mounting plate

Fixed electrode Insulation tube

N

Mounting plate
N

T
ni
|
i

N

M10 bolt

F~—

Fixed electrode

Insulation tube

Y/

11

7

Mounting plate

Fixed electrode Insulation tube

—

Fixed electrode

CNC-L0439-466
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12. Treatment of waste electrolyte for liquid rheostat

1)

2)

3)

4)

Na,COj; solution (10% density or less) is usually used for electrolyte for the liquid
rheostat. It is prohibited to discharge this solution into sewers leading to the sea,
rivers and lakes. Na,COQj; is alkaline (PH12 to 14) and contains corrosive and
dissolved materials for electrodes and other components, so that untreated

Na,CO3; must not be discharged in order to prevent pollution.

Applicable laws and regulations

In June 1971, the Water Pollution Prevention Law was enacted to regulate water
pollution all over the nation. In particular, contaminated area prefectures have
set their own regulations according to their prefectural regulations. Therefore,
you need to make inquires to your prefecture’s pollution control section. When
the governor assumes that it is difficult to conserve the water quality based on
the inspection of the pollution of the rivers and lakes, he/she announces

prefectural regulations after winning the approval of the prefectural assembly.

Regulatory standards
Water Pollution Prevention Law
[1 PH of water to be discharged
Tothesea :PH5to9
Totheriver :PH5.8t08.6
[2] Heavy-metal ion density
Pb: 1.0 ppmorless Zn: 5.0 ppm or less
Cu: 3.0 ppmorless Sn: Nonregulated

F:10.0 ppm orless Ni: Nonregulated

Neutralization method

[11 Na,COj; aqueous solution is hydrolyzed to be alkaline as shown below.

NaOH NaHCO;
Na,CO; + H,O Caustic soda Bicarbonate of soda

CNC-L0439-466
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5)

6)

[2] Use sulfuric acid to neutralize this.

Na,COs + H,SO,4 = Na,SO, + H,O + CO,

One mole equivalent

NaQCOQ, HZSO4
106 kg 98 kg
H,SO,
Soda quantity Akg Necessary quantity X kg
98 A
X= —— (kg)
106

Necessary sulfuric acid quantity (100% sulfuric acid solution) is X kg.

[3] Add sulfuric acid to water to make sulfuric acid solution. While agitating
Na,COj; solution (by air or motor), add the sulfuric acid solution.
Check the PH of the solution using a PH test paper at last and then
discharge it after making sure that the PH is between 5.8 and 8.6.

[4] Do not neutralize Na,CQOj; solution in the liquid rheostat. Be sure to use a

separate container or a tank to add sulfuric acid for neutralization.

[5] Instructions for neutralization

a. Do not add water to sulfuric solution. Such method is dangerous
since the solution will explore and spatter.

b. Water dilution of sulfuric acid has an exothermic reaction, so that
sulfuric acid solution must be added to the Na,COj; solution gradually
while agitating the Na,CO; solution.

c. ltis recommended to purchase 10% H,SO, (capacity %) for safety if
possible.

Treatment of heavy-weight metal

New electrolyte has no problem. However, if old electrolyte has metallic
dissolved materials more than the specified values, they must be removed.
When the PH of the neutralized solution is adjusted to PH9 to 10 by adding
hydrated lime, dissolved materials will become fine sediments. If the solution is
further agitated after adding coagulant (polymer coagulant such as 10% dilution
of 10% MIRICLEF F71), the fine sediments will become rough sediments and
deposited. Add H,SO, in its supernatant solution while agitating it to adjust its
PH to be PH5.8 to 8.6 and then discharge it into sewers.

Collect and dispose the sediment separately.

When it is difficult to take the procedure above, ask an environmental sanitation

contractor.
CNC-L0439-466
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®

ISO 10816 — 3 VIBRATION M(

For Industrial machines with nominal power above 15 kW and nominal speeds between 120 r/min and 15 000 r/min.

MOTOR

CLASS | CLASS 11

CLASS 1lI

PUMP > 15kW
Ext.CP - Rigid

Bearing
(G's Peak)

<
M —
ey
S =
2 Q
§
& O
)
o
=
i
§ o)
5 0,
—
<
mm/s rms
Machine Type

Vibration Zone

~ v 4V

Example of Machinery
Sampling POINT Locations

1A

Vibration values from machines just put into operation.

Machines can run in continuous operation without any restrictions.

Zone C

Not suitable for continuous operation, only for a limited period of time.
Corrective measures should be taken at the next opportunity.

Dangerous vibration values — damage could occur to the machine.

1SO 10816 Series

Mechanical vibration - Evaluation of machine vibration by measurements on non-rotating parts

1SO 10816 - 1 | General Guidelines

1SO 10816 - 2

Land-based steam turbines and generators in excess of 50 MW with normal operating
speeds of 1500 r/min, 1800 r/min, 3000 r/min and 3600 r/min

I1SO 10816 - 3

Industrial machines with normal power above 15kW and nominal speeds between
120 r/min and 15000 r/min when measured in situ

1SO 10816 - 4 | Gas turbine sets excluding aircraft derivatives

1SO 10816 - 5 | Machines set in hydraulic power generating and pumping plants

1SO 10816 - 6 | Reciprocating machines with power ratings above 100 kW

I1SO 10816 - 7 | Rotodynamic pumps for industrial application
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API-RP 686: Motor Installation Guide

—1 Laser Alignment

No-load Test Run s | WA o=

1S1/0¥%1

1S0 10816-3 Group 1 Group 2 qg Fi q
Large Machines Medium Machines
Snec <0.03 mm
. 300 kW <P <50 MW | 15 kW <P <300 kW
Machine type
Motor Motor ¥ _x
H>315 mm. 160 mm<H=<315 mm {Rictor End) {Pump: Encl) TIR
Foundation flexible rigid flexible rigid [ ]
Veloci
v 11
mm/s rms 7,0 Table E.2—2110 kglem Internal Bolt Stress
4,5 = ———————— Nominal of Bolt Diameter Torque Compression
10-1000 Hz H 1 (mm) Newion-Meters (b)
3,5 1 I
r>600rpm ' i : M2 3l 1778
2,8
! 1 - Mg 10 BN
2-1000 Hz 2,3 ;
! - | I I : M4 33 747
20<r<600rpm 1,4 !
H M30 a7 18,247
1
: : ] Du ] E K K [ Dw
Nominal
L P I = _| Width Width Wrenchis Washer Washer
'- ~' Dia and Diamater Fists Corners Height ""'"W Tl:e::u H;'
Sh m: ] o Fitwa T i | vawe | wim | Mtax | Win | Wiax [ Wi | in | ax | Win | #oim
= L - & = Ty = [ M5« 08 500 | 482 | 800 [ 7@ | 024 [ A79 | 365 | 335 24 05 02 70
. - MG ¢ 1 600 | 582 [ 1000 | 878 | 11.55 [ 1105 | 415 | 385 28 25 oz L]
= Materlal - SUS 316 1 o M 1125 800 | 778 | 1300 | 1273 | 1501 | 1438 | 550 | 510 ar 06 03 1s
‘ ' " M10x 1.5 10,00 [ 878 | 15.00 [ 1473 | 1732 [ 16.64 | 663 | 617 45 06 03 138
. - — w—— M10 % 1.5 1000 | 878 | 16.00 | 1573 | 1848 [ 17.77 | 6.63 | 617 45 06 a3 146
= Thlckness < 3-0 mm / pcs- === M|2:|?5 1200 [ 1073 [ 1800 [ 1773 [ 2078 [ 2003 | 778 | 74 52 06 03 165
M1 w2 1400 | 1373 | 21.00 | 2067 | 2425 | 2335 | 9.00 | &51 62 06 [ 195
. M16x2 16.00 [ 1573 | 2400 | 2367 | 27711 | 2675 | 1032 | 9.68 0 08 04 249
- Total thickness < 12 mm. Torque < 85% Mozs  [2000 | 1067 | 3000 2016 | ues |sa0n | r2se w22 | a8 | o8 | a4 | 77
M24 3 24.00 | 2367 | 36,00 | 35.00 | 41.57 | 3955 | 15.44 | 14.56 10.5 0.8 04 Bz
Tota | < 5 CS M30 « 35 30.00 | 2087 | 46,00 | 4500 | 5312 | 5085 | 10.48 | 17.02 131 0.8 04 a7
- 36« 4 36.00 | 3561 | 55.00 | 5380 | 6351 | 6070 | 2338 | 21.62 158 08 o4 511
p * DBFF = Spacer w M2 4.5 4200 | 41.38 | 65.00 | 6280 | 75.06 | 71.71 | 2897 | 2503 | 182 10 | os | ses
MR 5 48.00 | 47.38 | 75.00 | 7280 | B6.60 | 8276 | 31.07 | 28.93 0no 10 os 690
56 « 5.5 56.00 | 5526 | B5.00 | 82.20 | 98.15 | .71 | 36.20 | 3080 245 10 05 T8
H H :l: :&s-s 6400 | 6326 | 95,00 | 9180 | 109.70| 104.65| 41.32 | 36.68 |  28.0 10 | 05 | 872
Foundatlon Levellng Iength 0.05 mm M72 6 T200 | T1.26 |105.00 | 10140 | 12124 | 11560 | 46.45 | 4355 ns 12 os 963
MBS0 = & B0.00 | 7926 |115.00|111.00| 132 72 [126.54 | 51.58 | 48.42 5.0 12 o8 1054
M0 = 6 90.00 | B5.13 |130.00|125.50 | 150.11 | 143,07 | 57.74 | 5426 |2 12 os 1m82
< 0.02 mm / m. 1 I Mi00x6  |100.00] 99.13 [145.00|140.00[ 16743 | 190.60| 6350 | e010 | 434 | 12 | o | 1330
Dimensions of Nuts ]
[Threadsized | ™1z | mis | m20 | m2a | mao mas
L P pitch of thread 175 | 2 | 25 3 s 4
> [ Tose | 7 w3 | 75 | %e | =a | s
D | e mn. | 12 16 20 | 24 | 30 36
| dw [ min 172 222 282 | 332 427 511
e | min | 211 1 2675 | 3% 95 | 39.55 1 50 85 60.79
I max. = nom 10 13 16 9 24 29
‘m I _mm | 9564 1 123 | 149 l 177 | 27 274
o mazx = nom 19 24 30 36 46 55
S SOft fOOt < 0'05 mm. 's | min. | 1867 | 2367 | 2016 | 35 | 45 53.6
: M Dimensions apply prior 1o eoating
N
=)



LANFTUULT 6

Item |Part No. DESCRIPTION Quantity UNIT
1]11603PJA300 Silicon rectifier element:1603PJA300 12|PC
2|41D102603P002 Gasket for bearing machine seal(LS - OS common) 2|PC
3|4ME116565P001 Teflon seal;Bearing,4ME116565P001 8|PC
4|4ME116565P002 Spacer; Teflon seal, 4ME116565P002 8|PC
5|4ME122163P001 Teflon seal;Bearing,4ME122163P001 6|PC
6|4ME122164P001 Spacer; Teflon seal, 4ME122164P001 6|PC
7|4MF115367P001 Teflon seal for EX : t1xp396x®315 3|PC
8|4MF120572P001 Teflon seal for bearing : t1x@432xp355.5 6|PC
9|4MF120572P002 Gasket for teflon seal : t3xp430xp380 6|PC

10|4MF115367P002 Spacer for EX teflon seal : t3x(p390xp340 3|PC
11|E2TSE382-RTV Glue for silicon sponge rubber gasket(100g) 12|PC
12|D7SL-TB-1206D Sealant; Waterproofing,200g 16|PC
13|E53BND1121-200G Sealant for bearing(200g) 10|PC
14|E2TSE382-TSV Glue for silicon gasket,100g 8|PC
15|E53BND-1521 Glue for gasket(150g) 36|PC
16|K3K475018P001 Brush;25X40X42 12|PC
17|M7144909AP040 Gasket for bearing part(LS - OS common) 4|PC
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LANFISULULTA 9

ITEM Tag. No. Location | Remove & Install |Draw out Rotor] Normal Inspect| s Corrosion|O/H Collector Ring & Brush Lifting va FAN Replacement| Inspect Ex| Soft Part | Alignment Price/Unit
GSP6
1]3608PM002B (1800 KW)  |At Site
2|3608PMO02R (1800 KW)  |At Site
3|3601-1PMO02R (4000 KW) |At Site
4]3601-2PMO02R (4000 KW) |At Site
5/3618PM0O01R (570 KW) Workshop
6|3618PM001 (570 KW) Workshop
7|3616Y002RCMO1 (300 KW)|At Site
8|3604PMO01R (240 KW) Workshop
9|3604PM001 (240 KW) Workshop
10{3603PMO01R (620 KW) At Site
113601-2PMO03R (640 KW) |At Site
12|3601-2PM0O01R (640 KW) |At Site
13|3601-1PMO03R (640 KW) |At Site
14[3601-1PMO01R (640 KW) |At Site
15(3601-1PM001 (640 KW) At Site
16[3601-1PM003 (640 KW) At Site
173601-2PM001 (640 KW) At Site
18[3601-2PM003 (640 KW) At Site
19|3603PM001 (620 KW) At Site
20{3616Y002CMO1 (300KW)  |At Site
21/3601-1PM002 (4000 KW) | At Site
22]|3601-2PM002 (4000 KW) | At Site
23|3608PMO002A (1800 KW)  |At Site
24|3608PM002C (1800 KW)  |At Site
25(5590CM001 (8800kW) At Site
Crane 120 Ton for GSP6 Period (5 Days)
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LANFISULULTA 9

ITEM Tag. No. Location | Remove & Install |Draw out Rotor] Normal Inspect| s Corrosion|O/H Collector Ring & Brush Lifting va FAN Replacement| Inspect Ex| Soft Part | Alignment Price/Unit
Covid-19 Quarantine for GSP6 Period
ESP

113201-1PMO2A (2100kW)  |At Site

2|3201-1PM02B (2100kW)  |At Site

3|3201-1PMO2R (2100kW)  |At Site

4]3201-2PMO2A (2100kW)  |At Site

5[3201-2PM02B (2100kW)  |At Site

6[3201-2PMO2R (2100kW)  |At Site

7|3203CM002 (2200kW) Workshop

8|3208F003CMO4A (335kW) |At Site

9|3208F003CMO04B (335kW) |At Site

10{3208F001CMO4A (335kW) |At Site

11/3208F001CMO04B (335kW) |At Site

12|3208F002CMO4A (335kW) |At Site

13|3208F002CM04B (335kW) |At Site

14{3201-1PM003 (600kW) At Site

15(3201-1PMO03R (600kW)  |At Site

16(3201-1PM001 (600kW) At Site

17(3201-1PM0O01R (600kW)  |At Site

18[3201-2PM003 (600kW) At Site

19]3201-2PMOO3R (600kW)  |At Site
20]3201-2PM001 (600kW) At Site
21/3201-2PM001R (600kW) | At Site
22[3218PMO001 (420kW) Workshop
23|3218PMO01R (420kW) Workshop
2413216CM001 (350kW) At Site

Crane 120 Ton for ESP Period (5 Days)
148 / 149

150/ 151
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OveTTaar crqura

ITEM Tag. No. Location | Remove & Install |Draw out Rotor| Normal Inspect| /@3 Corrosion|O/H Collector Ring & Brush Lifting FAN Replacement| Inspect Ex| Soft Part| Alignment Price/Unit
Bhongstat
Covid-19 Quarantine for ESP Period
Total Price
149/ 149

151

151




