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Monitoring

? Use Problem Detection
Techniques
: " Misalignmant, imbalance,
Vibration Cirbines, compressore. itorna, | defectve beatings. mecharical
chmisiling ':_w ol looseness, defactive rotor blades,
-9 oil whirl, broken gear teath
Shock Pulse Rotating machinery Trends of bearing condition
: i Lubrication, cooling. hydraulic Excessive wear of bearng
g REGRy pPOWer sysiems surfaces fluid contamination
Boiers, steam system Leaky steam traps, boiler
compaoneants, alectrical refractory cracks, deteriorated
Infrared Thermography switchboards and distnbution insulation, loose electrical

equipmeant, motor controllers,
diesel engines, power electronics

connections, hot or eold fifng
eylinders

Performance trending

Heat exchangers, intemal
combustion angines, pumps,
refrigeration units and
COMPressors

Loss in afficiency, detariorating
performance trends due to faulty
components

Electrical insulation tests, e.g..
megger tests, polarization index,
surge comparison tasting, rotor
impedance testing, DG high
potential testing

Motor and generator windings,
electrical distnbution eguipment

Trends of electrical insulation
condition, tum-to —tum and
phase-to —phase shorl, grounds,
reversed coils or tums

Ulrasonic leak detectors

Steam hydraulic and pneumasatic
systern piping

Leaking valves, system leaks

Fault gas analysis and nsulating
liquid analysis

Circuit breakers, ransformers and
other protective devices

Qverheating, accelerated
deterioration, hostile dielectric

Protection relay testing and time
travel analysis

Circuit breakers, ransformers and
other protective devices

Detericrating or unsafe
performance

Stereocscopic photography, hull
potential measursments, diving
inG pactions.

Underwater hull

Cormosion, fatigue cracking
trends, hull fouling trends

Material (mon-destructiva) testing.
2.9.. ultrasonic, eddy current,
orescopic inspections

Hull structure, shipboard
machinery and associated piping
systerns and mechanical
componanis

Cormosion, emosion, fatigue
cracking, delaminations, wall
thickness reduction

Signature analysis, tme domain
and frequency domain

Reatifiars, powar supplias,
inverters, AC and D'C regulators.
genaralors

Degraded solid state circuits and
other electncal componants

Weaar and dimansianal
measurements

Sliding, rotating and reciprocatng
elements

Excessive waar and proximity to

minimum acceptable dimensions
which affect perfformance
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Including momern

tary power loss
No

Check ifthere is any matfunctior\ves
component or disconnection in
power supply circuit

No

L d

y
Check if voltage is
within specification

Yes

-

Check if there is heavy load
with high start current in the
same power system

No

Yes

Checkif Lv occurs when' yves
breaker and magnetic
contactor is ON

lNo

Check If voitage betwesen +

and - is greater than

200V DC (for 115V/230V models
400VDC (for 460V models)

lYes

Control circuit has malfunction or

misoperation due to noise. Please
contact DELTA.

No

\ No
/)_'

(LV) 2420 (A aliad) -

ut-_Yes
F Rastart aftar rasat

9

Change defective component
and check connection

Make necessary corrections,

such as change power supply
system for requirement

Using the different power
supply for this drive and
heavy load system

No
Suitable power
transformer capacity

Yes

Maybe AC motor drive has malfunction.
Please contact DELTA.




—{ AC motor drive overheats \

I Heat sink overheats I

|

is greater than 90°C

éheck if temperature of heat sink

F
Yes
{ Isloadt —>—" Reduce load ‘

Yes

oo large

No

<If cooling fan functions normally

Yeas

L 3

—-<cneck if cooling fan is jammed

v

(OH1) 5,080 A gl -

No | | Temperature detection malfunctions.
Please contaclt DELTA.

B ] Change cooling fanl

Yes -\ Remove obstruclion‘

<C heck if surrounding temperatur

is within specification

misoperation due to noise. Please contact

5> No Maybe AC motor drive has malfunction or
—
DELTA.

Yes

L4

to specification

Adjust surrounding temperature




&0 Jas -
oL | oL1/0L2

A 4

Check for correct settings at No ;
< Pr. 06-06 and 06-07 D==—| Modity setiing

Yes

< Is load too large > No Maybe AC motor drive has malfunction

or misoperation due to noise.

Yes

Reduce load or increase the power of AC motar drive

v




Abnormal display or no display ]

Yes

3

r

Cycle power to AC motor drive

A

r

< Display

normal? 3“04,
/

Yes

A

r

AC motor drive works normally

L daglh o gie 8 gl

l Fix connector and eliminate noise

e

Checkif all connectors are connect
correctly and no noise is present

Yes

h

AC motor drive has malfunction.
Please contact DELTA.




| Phase loss

A

r

< Check wiringatR, S and T terminals

Yes

<heck if the screws of

terminals are tightened

A

'Yes

@eck ifthe input voltage of R, S, Tis unbalanced/

A

r

No

No

Yes

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.

+| Correct wiring

(PHL) Jull 8 ol

Tighten all screws

Please check the wiring
and power system for
abnormal power




Yes

v

No

Check No Check if non-fuse No
Motor cannot run —»{ keypad for breaker and magnetic
normal display contactor are ON

Yes

voltage is normal

Reset after clearing | Yes/Check if there is any
fault and then RUN fault code displayed < Check if i@&

Yes

u¥daad-59

Setthemto ON

Check if any faults
occur, such as

Lv, PHL or
disconnection

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.

It can run when . .
no faults occur [ Input "RUN
command
by keypad
Press RUN key to Yes
check if it can run
Press UP key to
set frequency 3

N9/ Check if input FWD No

tiod or REV command

Press UPto
check if motor

Yes

Check if the wiring
of terminal MI1

and between
MI2-DCM is correct

canrun

1No

Correct connection

No
N Set frequency or not )—
Modify frequency Yes
setting

if upper bound freq.
and setting freq. is
lower than the min.
output freq.

No are correct
Motor has malfunction Check ifthere is an : :
I 7 I output vo"agelfromy  No, | Maybe AC motor drive has malfunction.
No terminals U, Vand Please contact DELTA
{_Ifloadis too large Yes
) A

Yes

Check if motor
connection

Check If the setting is correct

of torque
compensation

o

Check if the parameter
setting and wiring of
analog signal and
multi-step speed

Yes

Change switch or relay

Yes | Change defective
—*| potentiometer and
relay

Connect correctly

is correct

Motor is locked due to large load, please reduce load.
For example, if there is a brake, check if it is released.

Increase the setting of
torque compensation




Saal Ay A sl (S ¥ - 5,10

Motor can run but
cannot change speed

h 4

. - Yes / Check if the setting of the
Mﬁeﬂmg g < max. frequency is too low

No lNo

If the setting of frequency Yes
i1s out of range(upper/lower)
bound

Modify the setting ‘

P Press UP/DOWN key
to see if speed has
any change

Yes

No

If there is any change

of the signal that sets \Yes
frequency (0-10V and
4-20mA)

If the setting of
Yes / Pr.05-00 to Pr.05-14
are the same

h
Check if the wiring betwesn lN"
M1~M6E to DCM is correct No

Check if the waring of
external terminal i1s correct

Mo <
Yes
| Connect
cormrectly !
Check if frequency for -
< each siep Is different >T Change defective
potentiometer
S

Yes

Yes
. L4 \ | Change frequency setting
e

No / If accel /decel tim
is very long /

Yes

*

Flease set suitable
accel./decel. time by
load inertia

Maybe AC motor drive has malfunction or misoperation
due to noise_ Please contact DELTA.

v




g bl Al oL & jaall juds -

Motor stalls during Checkif acceleration Yes Increase setting time|
acceleration time is too short

3
No
- Yes
Check if the inertia Yes

of the motor and load)—* Use special motor?>
istoo nign

No

hd

Thicken or shorten the Reduce load or
wiring between the glhtﬁd( Ior Ko valtzge increase the capacity
motor or AC motordrive pu

of AC motor drive
lNo

Reduce load or
increase the capacity [ < Check if the load torque>

of AC motor drive is too high
No
- Maybe AC motor drive has
Checkif the torque Yes malfunction or misoperation
compensation is suitable due to noise. Please contact
7 DELTA
No

| Increase torque compensation |




e b LS 50 Y d el

Motor does not run heck Pr. 01-01 thru Pr. 01-0 No Adjust Pr.01-01 to Pr.01-06
as expecied andltorque componsatien and lower torque compensation
ettings q P
Yes
r
B L 2 :
QQun in low speed continuous!>\ms—>| Please use specific motor
No
r
< is load t@Y‘B—, Reduce load or increase the
capacity of AC motor drive
No
r
Check if output voltage of U, V, Yes |Motor figs malfiinetion
is balanced
No
r

Maybe AC motor drive has malfunction or misoperation
due to noise. Please contact DELTA.
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. ‘Testing Resistor With
igital Multimeter
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“Pointer point to about 47 ohm
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Analogue meter checking a 47
Ohm resistor
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his pointer overshof!
S0 you must adjust it °

f you want to test a 15 k ohm resistor then set to

higher range and calibrate first by turning the
adjuster to make it zero ohm. From there only you
est the resistor for accuracy.
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Once calibrated you can test on the 15 K Ohm
resistor. The pointer points to about 15 ohm. Use 15
ohm muitiply by 1 K and you will get 15 K Ohm
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fore measuring ityou
‘f must adjust the !
adjuster to make it zero

Measuring a 100 K Ohms resistor. Pointer points
o 10 Onm and the setting is 10K so 10 ohms
uitiply by 10 K you will get 100 K Ohms.
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You have to remove one leg of resistor
rom the circuit board in order to do an
accurate test.

22) Bl e sliall pran A1 3 s () Bady gl ) 5 Ui S 1))
el Aalal) 40 ) (ulie a0 jlial 5 (s 2l 5 (gLl

Lnilly A8 5 58y ) A sl (e 38l g ¢ ) ¥l o3 ae Jali () iy
OY) 2y &l

= 5 el daglBal) LA




* /
Typical variable resistor The value 5 Kilo
found in the market Ohms was printed at
X the back of the VR.
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Use the Philips oilbase contact cleaner
o service a Variable Resistor
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Set to buzzer to test fuse. If the
se is good you will hear a sound
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ou ave to lift up at least
“‘one leg of diode in order to
“accurately perform a diode
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Forward bias test-set to x 1 Ohm and -
place the red probe to cathode and black
~ probe to anode. The pointer should move
 and show some low resistance.
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Now set your meter to X 10 K Ohms
range and place the black probe to
athode and red probe to anode. A
good working diode should not show
any reading.
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Fig 1: Some examples of bridge rectifier
a)marked b)in-line ¢) dual-in-line(DIL)
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Typical Bridge Recitifier.
Observe the marking- +,-,

e .- “ i'] .- fu.&)e:\. and AC.
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Fig 2: Schematic for diodes wired as a
full-wave bridge rectifier
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Set to X 10 K Ohms, red probe to (+)
and black probe to one of the ac pin. it
e Jshould have a reading.




2 Revrse the prs and it should
not show any reading (reverse

lace your probes to both the AC pins of
Rbridge rectifier. It should not have any
reading.




gin reverse the probes and it should
not show any reading.

dPlace the black probe to negative (-} and
he red probe to the other ac pin. It should
show a reading.




BReverse the probes and it should not
have reading. All these are the right
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Set analogue meter to X1 Ohm and place the
red probe to cathode (shorter leg) and the
|black probe to anode (longer leg). The LED

" Should lit!

- x 1 ohms + - x 1 ohms
L 4

> T

a. LED emits light when it 1s forward bias. b. LED does not emit light when 1t 1s reversed bias

Testing L ED with analogue meter
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The large filter capacitor in power supply section

DAL iy ol il b S i je (i il (e O Gllia

-)



400V 220 Uf

filtare capacitor | ¥the filter capacitor pins
! looking from behind the
~ board.

Do not use a screw driver to
discharge the filter capacitor.
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' You can use a 100 watt
- light bulb to discharge the;
- filter capacitor.
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470 microfarad
;;capacitor

I Set to 2000uf if you
“want to test on 470
[ capacitor.
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regulator found in
electronic circuit board
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Place black probe to ground and
red probe to input to check the
input voltage of voltage regulator .
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