MAINTENANCE MANUA. FOR | 76

Servopack’

‘Sept., 1979

TYPE CPCR=QR[]

1. GENERAL

The Type CPCR-QRO SERVOPACK is a control unit of adjustable frequency
inverter drive to provide a highly accurate, wide range of adjustable
speed of Yaskawa AC motors. It is ideally suited for various applica-
tion requiring maintenance-free, constant motor output, and exacting
speed control, such as main spindle drive for NC machine tools.

The control section of the Servopack consists of a speed loop,
a current loop, and a control power supply section. As the Servopack
is based on a power transistorized pulse width modulation (PWM) inverter
circuit consisting of power transistors, its current waveform is sinusoi-
dal and is free from high harmonics, unlike conventional inverter controls
based on square voltage or current waveform. This results in substantial
freedom from torque ripples.

The most important feature of the Servopack is that even a conven-
tional AC motor can be operated with performances equivalent to those of
DC motors. The vector control of the Servopack makes the exciting current
component and the secondary current component flow at right angles both
in static- and transient-base so that current reference becomes equal to
torque reference.
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2. SPECIFICATIONS AND TYPE DESIGNATION

2.1 Specifications

Table 1 Specifications of Type CPCR-OR Servopack

Type Name

CPGR-QR756SC=4K | CPCR-QR756S5C-2K
CPCR-OR756SC~4KB | CPC#%~0R756S5C-2KB

Applicable Motor

UAASE-5K, 3.5 kW, 417 UAASE-5K, 3.5 kW
850 rpm i 750

Power Supply

3-phase, 200/220 vAC, *10%, m0/60Hz

Power Supply Capacity

11 kVA

Main Caircuit

3-phase, full wave rectification.
Transistorized PWM inverter.

Maximum Output Voltage

160 V

Maximum Peak Output

32 A, 15-min rating 32 A, 30% ED

Current (Torque) (6 kg-m). (7.15 hg-m)
Continuous Output Current 24.5 A, (4 kg-m) 24.5 A (5.1 kg-m)
Internal Current Limat Range 10 - 32 A

External Current Limit Range 4 ~ 32 A

Speed Control Range 30, 120-4000 rpm 32, 9%-2000 rpm

| Load Fluctuation

+0.5%, Load fluctuation: 10C.]

Speed
Tluctuatio . . .
nSVoltageFluctuatLon 10.5%, Current fluctuation: 102
Reference voltage £10 vnC
Input ! erenc ag
' Resistance 15 k-ohms

Rated Speed
Auxiliarv . Reference Voltage

+6.5 - £30 vnC

Input
Resistance

9.4 - 50 k-olnms

Speed Detection

Resolver: 12.5 kHz, 3.5 ki

Built-in Speed Reference
Power Supply

t12 v, 10 ma

Ambient Temperature

0 - 55°C (at panel insaide)

Applicable Load GD-

) U E6429218- %5



Table 1 Specifications of 1vpe CPCR-QR Servopack (Cont'd)

Tvpe Name CPCR-QR756SC~4K | CPCR-QR756SC-2K
YB CPCR~QR7565C~4KB CPCR-QR7565C-2KB
Mounting Base mounting
Acceleration/ Deceleration 1, 2, 3 Seconds/0 = %10 vV reference
Adjustment DIC switchang,.
Speed ?oncordance *t15%, variable to - 35% in one direction
Detection
Zero SPeed *15 - 20 rpm
Detection
Addi- Excessive Deviation
tional . ~15%, Variable between -30 and 707
. Detection
Functions

: Speedometer Drive

1 mA DC/full scale
i Output

. Accel. /Decel. Time
i 60% Reference

2.2 Protective Functions

2.2.1 Motor

Overload Protection Thermal protector: [ripping at 155°C

2.2.2 Control unit,

Overspeed Protection Overspeed detection: 120 - 130% raced speed.

The following also available by this carcuit:

o0 Breaking of resolver detection
circuit.

o Stop of clock frequency.

Power Transistor

. Transistor overcurrent detection/protection.
Protection

Abnormal Regenerative

. Excessive load GD2 detection.
Voltage

Fan Stop, Power

. Heat sink temperature detection: 85°C
Transistor Overheating

-3 - D E6429218- %



2.3

3.2

Type Designation

Servopack types are designated in accordance with the following svstem.
When replacing circuit boards, pay attention to the type designatio:n

of your unit.

CPCR-0OR756 SC-4KB

‘ ot “— Minor revision sequence symbol
i
|

i — Speed designatior

! 4K: Top speed., 4000 rpm

' ' 2K: Top speed, 2000 rpm

l——Application (S:

l 0
: [ |
| |
| !
|
|

—-— Reversing tvpe control

— -Transistorized PWM inverter

””—‘—Servopackéa

OPCRATING PRINCIPLE

Synchronous Speed and Actual Speed

—Model change sequence svmbol

Spindle use)

—— Motor type (6: AC motor)

vutput capacity: 7.5 kVA

The actual speed of 3-phase induction motors remains behii.a by the olip
from tne synchronous speea when they are o»erdated under thi: control of

Servopack units.

Synchronous Wattage and Vactor Control

‘Fig. 1 shows an equivalent circuit to one of threc phases I an inductior

motor. ‘Where disregarding the secondary lezakage inductance, primar:
winding resistance, and the primary leakage inductance tc simpliiy the
explanation the total power consumption in /s of tne three phases 1s
deemed as the same with the secondary input, and (1-S) time:s the secondar:

input 1s the mechanical output Py.
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The torque 1 generated by a motor 1s given by
Torque T = Py/wm = Ps/uws (N-m)

Where s = 2nf/P (synchronous angular velocity)

With induction motors, Ps 1s sometimes adopted as the value represrnt-
ing torque, and T = Ps (synchronous wattage) is known as synchronous
wattage torque. The relationship between the primary current 17 and
generated torque T of a motor 1is given by,

— (wikm?) (r2/5) D,

0 (r2/5)° + (wim)* :

Where, I = /ImgZ + 1,7

Sw= roIx /hm lm¢ (whmlm = —Ee T2 )

Then,

T = 3pim Img Igc

Ihis 1indicates that, with the exciting curremt lmo of an induc-
tion motor maintained at a constant level, and the slip angle frequenc:
Sw 1s controlled in pronortion to the secondarv current iy0, the torque
varies 1in proportion to the secondary current I59. and the Servopack is
equivalent to the control of DC motors in all respects. The speed n(rpm)
oi a motor is given by,

n=(1-28) ng
Nng~-n = Sng F*"/// E
fo - fg= Slip f Torque T !
WS- w = Su :
, 1 0
= T Ia
fm Imy, Slip S
= KkIz

Therefore,

&
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4.3

When a slip ferquency signal component which is proportional
to the required load torque is added to the motor speed frequency
signals detected by the resolver, and the sum signals are used as the
primary exciting speed reference signal, the motor speed can be maintair-
ed at a constant level despite of fluctuations in the ioraue due to load.
With the vector control, the amplitude of the primary current (1)) is
controlled to a walue equal to the vector sum of the seconaarv current
(Inp) corresponding to the load torque, and the field exciting current
(Imo) of the motor. At the same time the angular velocity (ws) of tnc
primarv current 1s also controlled to a wvalue that 1s egual to the sum
of the angular velocity of the control speed plus the slip in proportion
to the required load torque.

CIRCUIT CONFIGURATION

Shown in Fig. 2 is a block diagram of the circuit of Servopack.

Main Circuit Section

1he main circuit consists of a converter section to transform the 3-
phase AC voltage into a DC voltage, and a PWM transistor inverter
section for inverting the DC voltage into variable-freauenc: voltages.

Current Loop Section

This section is to supply the primary speed reference currert

With amplitude of I, = vImy + La°
And frequency of fg = fr +~ Slip (=klgx

that is sent out from the vector control circuit in 1PWB to the motor.

The speed reference current is supplied in two pnases. For
current detection, the 3-phase current 1s coverted inmto 2-phase current
by means of an 1insulated 1solator which takes out the U and V phases

out of the three phases, and the 2-phase current 1s compared with the
speed reference current in a 2-phase current amplifier.

The 2-phase speed reference-current 1s then converted into 3-
phase current, and amplified phase by phase 1n pulse-width-modulaced
control, by means of base drivers, each of which is serving individual
power transistors.

Vector Control Section

The Servopack control unit employs a multi-pole resolver in order to
detect the speed feedback signals of AC motors.

To utilize the revolution frequency signals detected by the
multi-pole resolver in obtaining exciting current freguency referencec
signals, they are converted into analogue voltage speex fredback signals,.

&
6 - D E 64252 13—



The differential signals (1,) between the speed reference voltage ¢
speed feedback voltage is used as tne torque reference signal, an
leads the exciting current reference signal by a phase angle of 9 in
the secondary current reference circuit. 1In the excirting current ref-
erence circuit, slip frequencies- proportionate to tne torque reference
signals are added to tHe detected revolution frequency signals tc obtai:
the frequencies of the primarv speed reference current.

J
-
r.o
L

Stepped speed reference voltages cre converted into ramp Iorrm
voltages by a linear acceleration-decelerction circuit. Time lim:t 1s
selectable among anyone of 1, 2 and 3 secconds.

)
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Block Diagram of Servopack

2

Fig.
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5. ADJUSTMENT

5.1 External Terminal List

- j
' ! Terminal | .
. ' Symbol Name ' Description
!
| R, S, T Main Power Imput | 3-phase 200/220 VAC *10%, 50/60 Hz.
=
H 1
S i, t, Control Power Input: Single phase, 200/220 VAC *10%, 50/60 Hz
& N —
bq
© L u, vV, W Motor Connection 'QonnecL U, V, and W to the corresponding
E motor terminals.
=
R1, Ry Resistor Connection Connected before shipment.
C5, C6 Thermal Protector  Connect to motor incorporated thermal
Connection ' protector. C5: Motor 1, C6: Motor 1b .
. C7, C§ Spindle Condition Normal condition: Normally open.
Detection
Cc9, C10 Spindle Control Detection of spindle control circui:
Abnormal Detection abnormal condition: Normallv closed.
172 Speed Reference With 2 connected to 0V, rated speed aL 10 V.
Input -
l?; ﬁ Resolver Input With‘f connected to OV, connect: R
- 3 ' to resolver terminal C,and 4 , to
— z - _—
Z 5 6 Resolver Phase A With 6 connected to OV, connect:
) Excitation .3 to resolver terminal A, and \§ , to D
2 ' 7 & Resolver Phase B With §;connected to OV, connect:
= ) Excitation . 7 to resolver terminal B,and 8 , to D.
€ — - R = —_— —— e TL
E Grounding ' Connect E to resolver terminal E and
1 ground it.
i\9\ 2 Auxiliary Input Use these terminals  when obtaining the
rated motor revolution at voltages (6.5 -
30 V) other than rated reference voltage
+ (10 V). CAUTION REQUIRED!'!
ib, 11 +12V Output ' Connect 11 to OV common, 10 to +12V, 12 to
17 -12V. 10 mA can be supplied. Usable for
- | speed setting, etc.
- I R cT B
13 Control Stop “When {3 is closed to OV terminal 11, the

Input

control operations are forced to stop.

Forward Run
Torque Limit

When 14 and 15 are closed, torque limi-
tation start. (Torque limitation impos-
sible on reverse run.)

o -

DE 6425718 -4



Terminal

lf
|
i J N . iar
! Svmbo1 Name Description
I R -
! 16 17 Start Interlock Closing 16 and 17 starts control.
; Opening 16 and 17 stops control.
‘ e e e L Ll e e e —
' =
i 18 {? Output for DC 1 mA with 16 negative and 1Y positive.
! . Tachometer
= -~ e —
, g 20 21 Zero Speed When 20 and 21 are closed, cero speed. .
H - = <
— Detection
o e .
o - —
! g 22 23, Speed Concordance When 22 and 23 are clo-ed, specda conforms.
CE i Detection h
o=
g -— ——— e e - - S e—
; | 24 25 Excessive Devia- When 24 and 25 are closed, excessive
' ' tion Detection deviation.
| - - e e
! 26 Time Limit 60% When 26 anc 12 are closed. acceler. .
' ' Reference . and decelerztion time becomes 607. (Lse

j is prohibited for 1 second setty ,

5.2 Potentiometer Adjustment

T
PoT. |Sym-, Functions Adyustment Chaage of Characterie-
I tics bv Aailusiment

iN-OFS'16VR Offset adjustment of
soft start circuit.

Never mawke setting for
1 sccond or Less.

| TIME "17VR Time limit adjust- |{Turn CW for incresing SFM WAVLFORM .
i ment. , time. 10V /7 '
| . Turn CCW for shorten- [}: y !
| . 1ng time. OW-" COn '

e — — e —————— —
| TIME 1D1C Selection of timc :Selectable among the With 1S shorted: 1 scc,
! SELECT lamit tnree steps, 15, 25, With?Sshorted: _ sec,

jand 3S. With 3S shertee: 3 scc.

) JThe time limite are
! s jset at Ot 10 v,

e SR 4en e e - - - - - - - - [ - [ ——

- 10 - D ¥ 6428, 18- %42



[ por.

R

Functions

R

Adjustment

Change of Characteris-
tice by Adjustment

FB-AJ 2VR

OFS-AJ 4VR

Mo.or speed fine
ad justment

Speed amplifier
offset adjust-
ment.

CW:

(CAUTION)

Adjust so that the
motor reachesrated
rpm, with the rated

speed refercnce vollw"lov___;_*

age 110 V applied
across the :erminals
1l and 2

CW:
CCW:

Reverse run.
Forward run.

.’.+10V
INPUT

- — INPU\

At SPM voltage.

- C-LIM 5VR Current limit Current
adjustment. COH: cuoroases: CPCR-QR756SC-4K T6V max.,
) - CPCR-QR7568C-2K *6.5v
decreases.
max.
" TOL-L 12VR Torque setting when C(W: Current
limiting torque increases. _
(current) on external CCW: Current
decreases.
: SPD~ | 8VR . Zero adjustment of 'CW: TG-M voltage With tne motor at stand-
i BAL speed feedback shifts towards still, set so that 12mv
voltage. -. obtained across terms.
CCW: TG-M voltage TG-M and OV. '
' shifts towards
+. '
} GAIN ' 18VR..Gain adjustment of CW: 'TG-M voltage To.4 VDC at rated motor
, speed feedbachk - decreascs. speea operating on TG-M
voltage detection CCW: TG-M voltage voltage.
"circuit. ' 1ncreases.
' A-BAL | 9VR Balancc adjustment |Adjust’ the A-res Approxn. *5.6Vp, 12.5 ki~

—

ol resolver exciting
voltage.

rvoltage to the same
i level as B-res vol.-
Lacve.

at A-res and B-res
.voltagds

D E 64262 19-%,



Sym-
[— Pot. ool

——— e

Functions

Adjustment

B -

gChanye of Characteris-
i tice by Adjustmeant

b S1- 6VR  Slip frequency CW:  Slip frequency CPCR-QR7568C-4X at
) adjustment. 1nceases. ' SPM=6V,
, CCW: Slip frequencvy SLF-M=4.4 kH:
: decreases. (t=225 s).
CPCR-QR 756SC-2K at
 SPM=0, 5V,
4 " SLF=M5. 1t kH=z
(t=194 s).
A-AJ 7VR Exciting current *CW: Exciting current IMA’ 1ME
reference adjustment increases. +3y
CCW: Exciting current ->VP
decreases.
i AGREE 14VR Speed concordance Adjust so that absolute
detection adjustment. - values o1
. TG-M and
, « AGR-M voltage irey onme
| equal.
AGR- 20VR Adjustment of speed CW: Concordance i DETECIION POINT
Al concordance detec- point rises. . -
) 1007% -
tion poin:. CCW: Concordance 905 ——-
point falls. ' 30y — ———
657% , ' '
? [ ‘._ N
% 0 1/4 2/4 3/4 41
! VR SCALE ——
; Shipped at 80%-2/4 scalc
i setting
{—h-___.-__--. — - -- .=
Z-SPD 13VR Zero speed detectlon CW: Detection point
' point adjustment. rises. -
CCW: Detection point
- falls.
DEV-A 19VR Excess deviation CW: Detecticn point

- detection point

adjustment.

rises.

CCW: Detection point ™

falls.

80—
70-—— o -

50 ————
40 ——
30

o
.

'
, |
0 174 274 374 4j4
VR S(ALE ———~
| Shipned at 507~/
1 scale settan,

D E 6429218~



e 1 s I - =T T/
| Sym- - i | Change of Characteris-
POt‘] bol Functions | Adjustment | tice by Adjustment
L . - - - - - - N -
. . )
METER | 15VR Tachometer scale JCW: Meter needle External output current
| adjustment. i Lowers. i DC lmA, at full scale
]CCW: Meter needle v ImA
{ Rises. )
{INPUT  1VR Speed reference 1nput Effective only when the
i voltage adjustment. terminal (Y) 1s used as
1nput  terminal but
, speed concordance and
excessive deviation are .
not detected !
5.2.2 2PuWB

{ uc-2 3VR Zero adjustment of Adjust withir +1mV

: phase U current - at 0a. :

: ' detection isolator. |

1 VC-Z  5VR  Zero adjustment of Adjust withio tinv
phase V current - at OA.
detection isolator.

IUC-AD 2VR  Sensitivity adjust- CW: Gain increases. Adjust to (0 W',
ment of phase U CCW: Gain decreases.
current detection
isolator.

i VC-AD 4VR Sensitivity adjust- CW: Gain increases. Adjust to (0 1V/4a.

. ment of phase V CCW: Gain decreases.
current detection

' isolator.

{OFF-1 8VR Offset adjustment Adiust so that thue i
of phase A current - component of phuse L
amplifier. + and V currents arc

: —— ——— removed.

tOFF-2 9VR Offset adjustment

. Mutual 1nterference
of phase B current -

s occurs.
amplifier.
OV-A  1VR  Adjustment of over- (CAUTION) N RP¥
voltagé protection 'Do not tamper with
detection level. this potentiometer. -
: - - —0 RPM
i |
. i R ST PR L
. | - '
) 270V~ - —
Volrase
TS N
i . | ()/_ 5 N
i : '
- i O
S S B i o




5.3

Check Terminals

5.3.1 1PWB
- f
t Symbol Name Descriptio:
ov SIGNAL GROUND ' OV terminal for waveformmonitoring.
iN-M INPUT MONITOR . For monitoring speed reference 1input waveformy
| 0 to t1o0v.
! Monitoring 1s possible only when 1nput 1s applied to
{ terminal 1 .
+ SFM SOFT START . For monitoring output waveform of soft start circuit
' OUTPUT MONITOR i O to *10V.
i SPM SPEED AMP | For monitoring speed arplitier output, 1.¢., TOrgue
MONITOR ' reference waveform 0 tc t6.5\.
i2A * Phase A secondary current speecd reference voloag.
0 to i-.).s‘» .
i?’B Phase B secondary current specd rerererce volta..
0 to ¥3.5V.
A-RES RESOLVER-s For monitoring resolver phase A excltlng VvCitdai.
EXCITING VOL1 +5.6 Vp. 12.5 kil..
MONITOF A leads B by a phase angle of 90°.
B-RES RESOLVER-B For monitoring resclver phase B exciting volrau:
LCXCITING VOLT  +5.6 Vp, 12.5 kh:.
MONITOK , B lags benina A by a phese angle of 9C° .
O-RES RESOLVER For monitoring resolver detection signal
SIGNAL MONITOR ' *0.2Vp, 12.5 kkz, ¥3.5 kur.
THITA O-RES MONITOR For monitoring shaped waveform of rescliver deteczion
v signal 17 Vp, 12.5 kHz, 13.5 knz.
TG-M" SPEED FEEDBACK : For monitoring speed feedback veltage
VOLT MONITORK 16.4V/T4000 rpm, 16.4V/+2000 rp-..
CF CLOCK FREQUEN- For monitoring clock freauency W
CY MONITOx o '
~— [ _n
2 MH: 2
t=0. 5“5 ——— -7
+51\ C.T 0SC POWLR For monitoring power source of o
SOURCE MONITOR  clock oscillator. : -
¢ ML MULTIPLIER t For moritoring multiplier saw + 30
FRCQUENCY © teetn oscillator. ‘ ’
OSC MONITOR 15 «h. "
t=66.7,°

D F 64207 ;i 3-2,



Symbol Name bescriptior

IM-A EXCITING CUR- Phase A cxciting current reference voltape
RENT-A SIGNAL %3 Vp, O to 133 h/.
MONITOR 4 x A rpe
f = _—_T_’T - (i
IM-B EXCITING CUR- Phase B exciting current reference voltdage
RENT-B SIGNAL  +3 vp, 0 to 133 h..
MONITOR 4 x N ror
f = ——1—.,‘6—*—* (11

SLF-M SLIP TREQUENCY For monitoring slip frcquency._ﬂ

— +7Vv
MONITOR
Refer to SL-F above for fre- ..
quenchy . .1 !
. — -7
AGR-M  AGREEMENT For monitoring when adjusting AGREE (14VD).
MONITOR The voltages at TG-M and AGR-M are cvaual 1in L.
absolute values.
+1\ For monitoring +12V control power source Vvolidap.
+12v +0.5\.
-1 For menitoring =12V control power source vo. 'ge
-12v t0.5n.
+71 For monitoring +7V control power source volta,
+6 to +0.5V.
-7V For monitoring -7V control power source volrage
-6 to ~6.5V.
A For monitoring reference wave of resolver pnase
exciting voltage 16.5 vp, 12.5 ki..
. A leads B by a phase angle of 90".
B For monitoring reference wave of resolver phasce B
exciting voltage *6.5 Vp, 12.5 ke
B lags behind bv a phasc angle of 90
rl For monitoring slip frequencv — — N
calculation clock I, o
500 kH.. |
500 kh, L LY o—ny
F3 Ior monitoring slip ftrequeng 405
- —_ — .
calculation clodi o _? o
| '.
500 kY — e TR
r1o For monitoriay slip trcaucn.oy
calculation clock - —

500 kne _— —* .

. - —— T T 'DE64292183 -2,



5.4 Adjustment Results

5.4.1 Normal state

1 PWB

Control Power Soutrce

Name Normal state Check point ]
+12 v +12 V 40.5 V +12 v '
-12 v -12 v 0.5 v -12 v '
+7 Vv +6 to +6.5 V +7 Vv
=7V -6 to -6.5 V -7V
B S TAY 4.4 V to 5.0V +5 V
I8
Oscillator
Clock Rectangular wave 2MHz (0.545) — __ __ (v CF
b
lV‘ ‘_—7
Multiplier Saw teeth wave T3 Vp 0.3 V, 15 kHz¥1.5kHz :HL
Resolver
A excitation Nearlyv sine wave 12.5 kHz, ¥5 to 6 Vp A-RES
B excitation Nearly sine wave 12.5 kHz, 5 to T6 Vp B-RES
0 detection Sine wave ..... . 12.5 kHz, ¥aftltot3vp O-RES

Across A and B there is 90° phase difference.
Zero detection leads in phase when motor runs forward (frequency increases).

Zero detection lags in phase when motor runs reverse (frequencv accreases).

Relationship between Af and motor speed

Resolver Af Motor Primary Current (At no lvuad) Motor Specd
Af Hz  x 1/25 = f Hz X 30 = N rpm
Example: 3000 Hz —————— 120 Hz 3600 rpu
(60 rps)

~ 6 - D E 64207 18— %,



2 PWB

—
Symbol Name Description
CH1U CURRENT MONI- For monitoring phase Ui current waveform
TOR-U 0.1 V/A.
CH1V CURRENT MONI- For monitoring phase V current waveform
TOR-V 0.1 VA.
PF PWM-0SC For monitoring PWM sawteeth wave oscillator volrag:
MONITOR +3 vp, 1.8 kHz.
CH3 For monitoring drive signals for TN
! power transistors 1, 3 and5. T -
| | .
- — o
1.8 kit
CH2 For monitoring drive signals feor " i
. - +1v
power transistors 2, 4 and 6. !
S S
i . O
] 1.6 kH-.
i PRIM For monitoring detection signals N +1°v
! of transistor protection. i -
; |
I t
! OPERATES Al tz60
I
f
! PCM For monitoring 1 to 6BDR (base +0.6 - ON
drivers) photo-coupler function — —
1 T H -
Terms for signals. 6" ~-

. . \ —C - -
monitoring the OFF
power circuit: 1.8 kH~
Measure across ST s e

DLYM terminal QV. For monitoring 1 to 6BDR delay 50 s /f +10V
form.
1BDR, 3BDR and "o C . l
5BDR have OV——F—
independent |/' !
terminal OV. -wov Y L
1.8 kHz
CHI9 1 to 7BDR base drive signal +1 te 2V
waveform. ]
OV—— b .
|
— = -0.¢
1.8 ki
PR2M 1 to 6BDR protection-detec-  +10V
tion signal. T
| ov o+ = - 1.5 to .-
L - ——— -

s D E 6420718 -,



Symbol Namc¢ Descriptio '
EC Terms. for i Main DC voltage detection 380V
monitoring the . signal. 270V /
power circult: IR —
Measure across | !
terminal OV. | ov i '
1BDR, 3BDR and ' —
5BDR have inde-
pendent term. OV, AT MOIOR SPEIL™
DECREASING
I
+10V {
ov | Terminals for | Four in total: One for each 1BDR, 3BDR,5BDE. and
the power ! one in common for 2, 4, 6 and 7BDRs.
-10V circuit:
————— Measure across
+5V i terminal OV. :
| For monitoring 7BDR +5V or -5V power source.
-5V !
{

| SR
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Exciting Current Reference Voltage

Name . Normal state v Check Point

Phase A exciting current ' Sine wave 0 to 134 Hz *3 Vp

N
reference 4000 rpm motor. I

Phase B exciting current ! Sine wave 0 to 65 Hz *3 vp IMB

reference 2000 rpm motor.

Phase A and phase B are 90° apart in phase

Lissajous' figure of Exciting current

Speed reference + 1input” *CW revolution at twice the motor spee.

- 1nputr "\ CCW revolution at twice the motor specc.

2 PWB

Control power supply

Name Normal state ! Check poir:
! 1BDK -
1BDR power supply | +10 V¥
L cnov O
+10 V £1 V 3BDR
3BDR power supply “10vV v | _;%8 b ov
! 5BDR
i S5BDR power supply ! +10 V1
» i g (U
2BDR power-supply
' L2004 K
. 4BDR power supplvy +10 V +1 Vv, +5 V 40.5 V »4.6, 78D
310 v ' V4
{ 6BDR power suppls -10 v 1.4, -5 Vv #0.5 v HOY v o
. - V =5 \l
. 7BDR power supply S0V o v
. Uscillator
" PWM Sawteeth wave: 1.8 kHz T0.2 kHz *3 vp 3 v "P¥

- 19 - D E 64202 18-



5.4.2 Adjustment
Adjustment of soft start-stop time

With TIME SELECT set to 1S, adjust potentiometer TIME so that output
voltage at'SFM point comes to rise and fall i1n 1 second.

INPUT
lOV]'

s 7 i
L~ J ——--- OUTPUT SFM

——— INPUT 1

Time can be selected among 1, 2 and 3 seconds with tie DIP connedtor
When the external terminals 26 and 12 are shorted, set time 1s reduced
to 60%. = =

Note: Do not use at time setting 1 second or shercer.
When the reference voltage takes some values other than tl. 1\

When a voltage between 6.5 and *¥30 V 1s adopted as the rated speed
reference voltage, the terminal (9) 1s used.

The input voltage is adjusted bv input.

ATED SPEED

i_____

1 ,’| _,/

- 6.5V 30V

B E—

|0

-30V -6.5v | - ! (V) INPUT VOLTAGL

l )
' ‘1
{ — ! }

! ! INPUT ADJUST RANGE

. Zero adjustment of speed feedback voltage

Adjust with potentiometer SPD-BAL until the average value of the TG-M
voltages becomes within *1 mV when the motor at O rpa

oo D F 6429718~



Torque limiter adjustment

Adjust the torque limiter with the potentiometer TOL-L so as to satisfy
the characteraistics shown below.

TORQUE .
i
150¢ 7 .
140% - %
’ ] ,'
/, | E ,// :
Ve | S
e ’ ‘
20% '/ ! 203};
1 i —
0 0.733V 5 0.857V 5.
VOLTAGE AT VOLTAGE AT
TERMINAL (14) TERMINAL (14)
A 4000 RPM MOTOR A 2000 RPM MOIOR

Speed adjustment

The fine adjustment of the speed reference voltage and motor speced can
be made with the potentiometer FB-AJ. However, when thev are adjusted
more than ¥3% from the adjustment made before shipment, the speed co -
cordance setting becomes incorrect. In this case, DO NOT FORGET ™
RCADJUST THE POTENTIOMETER AGREE REFERRING TO (7.

Slip frequencv adjustment

With only the control circuit energized, impress the speed reference
voltage, and adjust the potentiometer SL-F until the SPM and the |SFI-M
achieve the conditions shown below.

- - 4K .- _ 2K
CPCR QR746SC KB CPCR QR756SC 2KB
SPM 6.0 V 5.0 6.50 V 5.5
. o ][] e
SFL- ﬂ___!_L ktlz — | kHz
225:« b-e’z '_].—9_5“ 5-:_‘2
4. 44 ke 5.13 kHe




Speed concordance detection adjustment

With the motor running at the rated speed, or at half the rated speed,
adjust the potentiometer AGREE until the absolute values of the IN-M

voltage and the AGR-Mivoltage become equal.

Note: DO NOT CONFUSE THE POTENTIOMETERS AGREE AND [AGR=AJ] .

Adjustment of speed concordance detectiom point

APPROX. 115% (FIXED)

REFERENCE SPEED -

,
/

/
/

/!

VARIABLE 100%

APPROX. 65%

ht

The potentiometer AGR-AJ is for adjusting the concordance point where
the motor reaches the reference speed during acceleration as shown
above, and the disagreement point where the motor deviates from the

reference speed during 1ts deceleration.

Before shipment, 1t is set to 2/4 graduatioa and 80%.

100%14/4  3/4
DETECTED ‘
SPEED o0 | T
) O

80
70
65 ]
60 -

Zero speed detection

'AGR-AJ GRADUATIOXN

275
RN
1/4 /n\ 213”'
Uy
0 1/4

The zero speed detection point 1s adjusted with the potentiometer {(7=srn}.

Before shipment the potentiometer is set to 2/4 graduation.

Potentiometer 0 /4
Gradation
Detected RPM 5-10 15-20

19

re

.-
‘-
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OR

OR

Excessive deviation detection point

The excessive deviation detection point

ometer LD}:\_’—_/_\_ .

‘1
DETECTED 374

1s adjusted with the potenti-

DEV-A GRADUATION

SPEED

%)

100

90

80

l ~-.

70 I

60 , .

~
~

~. "

~ ~
N T~
“~ -
.
-~ e ——

\\\\\\.

"~

Reversing direction of rotation

To reverse the motor running direction,

1nte1‘change the connedJciions

of two of tne three motor terminals, and simultaneously, reversc tinr
connections of the resolver excitation terminals.

l
l

L

MOTOK

10

LVBhWE LC
L.

] U‘J|.B

B oo

|

T T———']
\A J v 1
V:;l [_____xg MOTOk |
{ — |
50— 1A i
7 ____)\___ B |
6 — 4 i
gl ——|° !
E i) \

—_ e —J

- 23 -

_ CW (FORWAR™
SO

\\‘ '/// ¢
N/ cad

(REVERS INC)

VIEWED FROM OPPOSITE DRIVE END

SPEED REFERENCE (+) cw
) cew

SPEED REFERLNCI (+) —— (Cw
(=) —— Cw
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6. TROUBLE SHOOTING

6.1 Trouble Indication and Operation Indication

Name Indication Output
\ Zero Speed ZERO-S 3 LED gb,— é},closed.
\ Speed Concordance TAGREE! 4 LED 22 -123i Closed.
L - - ! = -
Name Indication Qutput
' Excessive Devjation - 24, - 25 Closed.

?ran51stor Protgctl?n PROTECT 1 LED, and
Excessive Regenerative .
Voltage .CR2X, light.

Overspeed OVR-SPD 1 LED, 2 LED, iC9 - Cl0 Open.
and CR2X light.

— {7 - C8'Closea.
Fuse Blown IFUX CR2X lights, and
CR3X does not kight.

Motor Overheating CR3X Does not light, {C7' - {C8' Closed.
and CR5X lights.

Heat Sink Overheating )
(Fan stops) CR5X Lights. C9) - Cl1l0 Open.

Regenerative Power
Resistor (3R)
Overheating

CR2X Lights. C7,- C8 Closed.

6.2 Symptoms Resulting from Incorrect Connection of Motor Resolver

6.2.1 Motor

Causes Symptoms

lncorrect connection Even when a speed reference voltage is

of phases U, V and W applied, the motor runs at a speed as low
as 75 rpm.

24,
D E 64292 18-/322



6.2.2 Resolver

Terminal 3 Open

Terminal 4 Open

Terminal 5 Open

Terminal 7 Open

Terminal 6 Open

5 and 7 Reversed

The overspeed protection operates.

When a speed reference voltage 1s applied,
motor runs only jerkily.

When a speed reference voltage 1s applied,
motor runs at a speed below 100 rpm.

When a speed reference voltage is applied,
motor runs at a speed below 100 rpm.

When a speed reference voltage 1s applied,
motor runs at a speed below 50 rpm.

the

the

the

the

When a speed erference voltage 1s applied, the

motor runs at a speed below 75 rpm.

1
[ %]
!
1

D E 642G



6.3

TROUBLESHOOTING

Fuse blows soon as
power is on.

1

Does fuse blow even
when SCN, 6CN and
9CN are disconnected.

YES

NO

poes fuse blows when
SCN, 6CN and 9CN arte
connected and termi-
nals (16) and (17)
are opened?

YES

NO

Base driver
circuit is
defective.

Defective main
circuit bridge
transistor.

Are 1PWB monitor
voltages IMA,
1MBS3.2V, and
I2A, 12B£3.6V?

NO

[

controlled.

Motor does not run
as speed reference
voltage is applied,
and speed cannot be

Are start interlock
(16)-(17) closed?

Defective cur-
rent isolator

pefective vec-
tor control

RY)
Che
br

ck and replace
idge transistor.

YES NO
Is any of motor Release start |’
leads U, V, and interlock.
W open? omee———
YES NO
Connect Are U, V, and W!
leads. correctly |
connected? ]
YES

200 vAC OK
12w oK
1FU oK

Speed ref. *
voltage OK

18 resolver

correctly wired?

YES

{Conmect leads
iso vinat phase
lrocstion is U,
|V, ®mnd W.

L=

N

and/or current circuit.
amp.
Are 1PWB monitor
voltages IMA,
a0 ® IMBr3V, and I2A,
P 12BS$100mV?
2PWB is 1PWB is
defective. defective.
NO
YES
kP
Check and replace
defective resolverd
cw- 26 -

D

3

lconnection

[Correct mesolver
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6.3 TROUBLESHOOTING (Continued)

YES

After switching pover

on,power trips soon.

1s regenerative
resistor (R) over-
heated?

NO

Where molded-case cir-
cuit breaker or fuse
is used for 200/220 VAC

power line.

Molded-

case circuit

breaker or fuse trips
when power is on.

DC power supply circuit
on QR panel is defec-

CRSX 1s power tripped CR5X is thermowmeter
crR2X |in one minute after ON |built in the

ON | stopping notor? CR3X |wotor tripped. tive.

OFF
NO
YES NO i
— & ves
Does _-phase supply Overload, frequent Are transistor

voltage applied
across terninals R,
S and T exceed 245V?

NO

start-stop,
defective motor
c¢ooling fan.

and

cooling fins
heated over 85°C?

YES

@)_1

Supply voltage is
too high.

Defective regen—
erative power
proceas transis~
tor, and base

driver circuit. !

e |

NO

5 YES

defective.

55°C.

Cooling fan is

Temperature in-
side the control
panel is over

Is overgurrent pro- 1LED

tection'circuft PROTEC1

tripped? lights.
\3) YES NO l

Does the tripping
occurs immediatel
after turning on

power?

Fuse is blown

*To A.

Noise of several K to \

several 10 kHz from
speed reference input H

is superposed. l

—]

i 124l
txcessive load

Acceleration and
deceleration tiwe
is set at less
than 1 second.

Poor current limit
adjustment; defective
current isolator.

/7\ YES
U NO
—
Bridge transis-{Poor contact| Loose connection Does the tripping
tor ie defec~ |of SN, 6CN | screws of bridge occurs when motor i
tive. and 9CN con-| transistor. starts or stops? |
nectors.
YES NO
Are acceleration
and deceleration
currents larger
than 60 A?
YES
[ NO
The larger current The larger current Excessive loadil
sthdndud- ﬂwamn“cud— cﬂ.mdmo
aration. eration. high rpm.
’ 1 &

2
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9. MAIN PARTS LIS1

1 Ratings and spec- :

Symbol Name : ifications Maker .
M " Magnetic contactor | HI212E/1B2, 200VAC iYaskawa Elecirac Mfg. Co., Ltd.
1FU : Fuse ! BLAO3 (C-30), 30A | Fuji Electric Co., Ltd.
1FUX I Alarm fuse i P430, 3A 1Daito Communication Apparatus

Co., Ltd. '
1THS + Thermo-switch US-118XN, 80 to 90°C Asahi Keiki Co., Ltd.
2THS Thermo-switch » US-118XN, 140 to Asahi Keiki Co., Ltd.
. 150°C
1Tr-6Tr ' Darlington transis- , 25D466, 450V, 504, Saindengen Llectric Mfg. Co., Ltd.
tors hFE100
1Tr . Darlington transis- 2S5D915, 450V, 304, :FUJi Electric Co., Ltd.
tors hFE100 ,

1D-6D Fast recovery diodes 30JG1l, 600V, 307 ! Tokyo Shibaura Electric Co., Ltd.

i 7D-12D Diodes 10M80, 800V, 40A International Rectifier Corpora-
. tion, Japan, Ltd.
—
| 13D Diode 6M80, 800V, 15A i International Rectifier Corpora-
. tion, Japan, Ltd.
% iC Capacitor CW450LGSN, 450V, Nippon Chemical Condenser Co.,
1500uX2P Ltd
5R, 6R | Resistors QRY60, 60W, 0.02 ohts Japan Kesistor Mig. Co., Ltd
1FAN, | Fans ' HS4556, 200VAC , Tobishi kosan Co., Ltd.
2FAN
CR1X- ) Relavs " NY-4N, 100VAC i Omron Tateishi Electronics Co.
CR5X
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