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REFERENCE MANUAL

ADJUSTABLE FREQUENCY DRIVE

cen

Lancer® JR. Type L1

208/230VAC 0.75 to 40HP
460VAC 1 to 100HP

TRANSISTOR INVERTER
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CAUTION

IMPROPER USE OF POWER FACTOR CORRECTION CAPACITOR METWORKS WILL
DAMAGE EQUIRPMENT.

NEVER CONNECT POWER FACTOR CORRECTION CARACITORS RCROSS THE INVERTER
OUTRUT AND MOTOR. UPON APPLTICATION OF POWER, THE INVERTER INITIALLY SEES
THE CARACITORS AS A SHORT CIRCUIT, HIGH CURRENTS RESULT AND EQUIPMENT
WILL BE DAMAGED.

IF REGUIRED, POWER FACTOR CORRECTION CARACITOR NETWORKS MAY BE
CONNECTED ACROSS THE INPUT POWER S0URCE, BUT ONLY AFTER CONSULTING
LOUIS ALLIS.
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SECTION 1.

1.1 GENERAL

This marual provides functiomal
description, special adjustment,
maintenance and troubleshooting
information for the Louwis Allis Lancer
JR. Type L1 inverter (hereafter
referred to as inverter). This is a
siruscidal wave, pulse width modulated
(FWM) voltage controlled inverter.

208/230 VAC units are available with
ratings from 1.0 thru 40 KVA (O0.75 thru
40HP) . 460 VAC units are available
with ratings from 1.5 thrua 100 KVR (1
thry 100HF) . Thvoughout this manual,
any information which relates to only
one of the voltage ratings will have
that voltage rating indicated in
parentheses.

The inverter may be combined with a
general-purpose inducticn motor to
constitute a reliable variable-speed
drive system. The advantages provided
by such a system include: easy oper-
ation, high efficiency, and enrnergy
savings. Before operation of your
inverter, carefully read this manual
and observe all precautions to ensure
long trouble-free service.

1.1.1 Information Supplied.

The schematic and intercornect
diagrams, supplied along with this
Reference Marual, support the specific
equipnent, whether standard or custom
engineered, as shipped from Lowis
Allis. Refer to these diagrams for
circuit, equipment and interconnection
details., If the eguipment is modified
after installation, the diagrams may
have to be updated to reflect changes
made. If options or modifications have
been factory installed, appropriate
Instruction Sheets will be supplied
with this marualy instruction sheets
pertaining to options o modifications
which are added to the equipment after
installation will be supplied at the
time of installation.
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INTRODUCTION

1.2  SRECIFICATIONS.

Standard specifications areg listed in
Table 1.1. &Some specifications may
vary for custom engineered inverters;
such differences will be indicated on
the inverter nameplate or schematic, or
ir an Addendum or Supplement to this
manual.

NOTE

This equipment is exempted from
FCC regulations. See 47CFR1S. 801,

1.3 PRECAUTIONARY STATEMENTS.

In addition to rotes, the following
types of precautionmary statements
appear irn this manual.

IMPORTANT

A statement of conditions which
should be observed during drive
system setup or operation to
ensure dependable service.

CAUTION

A STATEMENT OF CONDITIONS WHICH
MUST BE ORSERVED TO PREVENT
UNDESIRED EQUIPMENT FAULTS OR
DEGRADED DRIVE SYSTEM FERFDRMANCE.

WARNING
A STATEMENT OF CONDITIONS WHICH
MUST EE OBSERVED TO PREVENT PER-
SONAL INJURY DR SERIDUS EGUIFMENT
DAMAGE.

1-1
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Table 1.1. STANDARD SPECIFICATIONS
(2087230 VAC UNITS) {460 VAC UNITS)
RATED RATED
INVERTER CURRENT (ADC) INVERTER CURRENT (ADC)
CARACITY {SEE NOTE 1) CARACITY (SEE NOTE 1)
HF {KVA) INPUT/Z70UTRUT HE (Kva) INRUT/Z0UTRUT
0.75 1.0 &/4
1.0 1.5 7.5/5 1.0 1.3 3.7/8.5
2.0 2.8 10.5/7 2.0 2.5 S5.9/3.7
3.0 3.5 15710 3.0 3.5 7.5/5
5.0 5.9 24716 5.0 5.5 1z/8
7.5 8.0 J0/20 7.5 8.0 16.5/11
10.0 11.0 45730 10.0 i1.90 S2.8/15
15.0 16.0 67.5/45 15.0 16.0 33788
20.0 2. 0 D0/60 20.0 S0 45/ 30
25. 0 27.0 112.5/73 £5.0 27.0 57/38
30,0 33.0 135/30 30.0 33.0 &67.5/45
40,0 40.0 165/110 40,0 40,0 B2.5/55
50.0 50.0 104/69
&0, 0 £0.0 124.5/83
75. 0 75.0 1567104
100.0 100.0 207/138
Input (208/230 VAC Units) {460 VAC Units)
Power Valtage 3PH, 208/230 vAC 3PH, 460 VAC
Supply +/-10% +/~10%
Freguency &0 +/-2HZ

1/ Inmput currents cited are maximum RMS values, based upon conducting rated output
currents with rneglipible source impedance. Where the souwrce impedance is 3% or
greater, based uporn the inverter KVA rating, o an input transformer sized for the
particular inverter is used (impedance 3% or greater), the input current will be
equal to the output current.

[y
]
i
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fable 1.1. STANDARD SPECIFICATIONS (Cowtirmed)

Control System

Sirusoidal Wave PWM Control

Jutput Voltage Variable
Corntral Output Freguency 0.5 to BOHZ (Inverters up to 40HF)
Specifi- 0.5 to 60HZ (Inverters SOHP and above)
cations
Frequency Drift +/-0 5% of Maximum Freguency
{at 25°C +/-10°0)
Valts/Hertz Frofile 0.5 to 60HZ: V/F Constant
60 to BOHZ: V Constant (Inverters up to
40 HF)
Overlioad Capacity 150% for 60 Seconds
1104 Contivuous
Frequency Voltage: O-ig VDO
Reference Current: 4-20 wADC, Isclated and
Undergrounded
focceleration/ I to 20 seconds (+/-20%) 3 acceleration
Deceleration Time and deceleration individually adjustable.
Operating

Functions

Starting

Mairtained Dry Contact

Forward/Reverse

Reverse aperation is selectable by wiring
of external dry contact or switch.

Protecting
Furnctions

Protection

Stall prevention, overcurrent protection,
short circuit protection, DC bus overvolt-
age protection, input undervoltapge pro-—
tection, momentary power failure pro-
tection (approx. 1Smsec), input fuses.

Fault Detection

Fault relay with form C contacts (rated
250 VAC 1A resistive), The relay will
enerpgize when avercurrent, short circuit,
overvaltage or undervoltape is detected.

Fault Reset

Reset marnually by momentarily pressing the
RESET push buttorn on the Control Cirvewit
FCRy or remote PR,

—
!
T,
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Table 1.1. STANDARD SFECTFICATIONS (Corntinued)
CHARGE LED o Base Drive PCR, illuminated whewn
charge is present on DO bus capacitor.
Displays FREG. /FAWLT 3-digit, 7-segmert LED; indicates:
Output frequency, when not faulted.
"ac" - Overcurrent fanlt
"gpt - DC bus aver-—potential
"URt - Input undervoltage
"OHY -~ Heat sink  overtemperature
{208/ 230V, 7. 5-40HP
460V, 15-100HF cnly)
Evvivon— Anbient Temperature Std. —10 to 40°C (~10 to S0¢C if
merntal fromt, top and bottom covers are
Require- remaved) (See Note 2)
ments

Relative Humidity

Less than 20%, Noncondensing

Vibration

Less than O.50

Construction

(Z08/230V, 0. 75-40HF) (4807, 1-50HF)
{See Note 3) NEMA 1 power module
{(Inverter)

{460V, 50-100HP) (See Note 3)

Fower module (Inverter) inside NEMA 1
enclosure, with circuit breaker, motor
overlaad relay & door mounted digital
Freguency/Fault display. Door mounted
operatar’s contrals optional.

o
=3
%
=1

/ Only if the unit is mounted inside & NEMA enclosure.
/4600 SOHP may be either type.

1-4



SECTION 2.

2.1 INSTALLATION AND STARYT-UR

Information relating to the
installation and initial start—up of
the standard inverter is included in
Installation/Start-Up instructions
O2YOO025-0220, and wiring diagrams
shipped with the unit.

Installation dimensions for standard
urnits are shown in the cutline drawinps
included in this section, If your
inverter was ordered with added
circuits or components, or mounted
inside a Louwis RAllis supplied
enclosure, refer to the special
dimension drawing provided.

22 RESHIPMENT /STORAGE

el Packing Instructions for
Reshipment cr Storane

The inverter should be bolted in a
crate which provides at least & inches
clearance. The inverter should then be
wrapped in polyethylene and covered
with wax impregnated double walled #3250
corrugation o crated. Assistance, if
required, is available from the rnearest
Lomis Allis District Office.
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INSTRLLATION AND START-UP:; RESHIFMENT/STORAGE

-
.

il

.2 Storane

For long periods of storage, equipment
should be covered to prevent corrosion
and should be placed in a clean, dry
location. If possible, equipment
should be stored in its original
crating. Periodic inspection should be
made to ensure that the eguipment is
drry and that no condensation has
accumulated. The eguipment warranty
does not cover damage due to improper
storage.

Fer an inverter stored six months or
move, SPECIAL CARE MUST BE TAKEN DURING
START-UF TO MIMIMIZE THE CHRANCE OF
FATILURE OF THE ELECTROLYTIC FILTER
CAPACITOR. Refer to Section 5.8 for
electrolytic capacitor reforming
procedure,

IMPORTANT

The MAXIMUM amcunt of time an
glectralytic capacitor may be
stored {(either on a shelf o in
the equipment) without power
being applied is ONE YEAR. Pro-
lowmped periods without use may
render the capacitor useless.
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OUTLINE

DRAWING

3/4 TO 70H.P 230 VOLT & 1.C TG 100H4.P, 460 VOLT, 3 PH LANCER ®JR TYPE LI INVERTER POWER UNIT

WITHOUT HINGED FRCNT COVER

FRONT VIEW SIDE VIEW
)
— F E C
3 @ 7
6 DlA  —
2 HOLES
0 A
ﬁh |
= = [T
SEE DETAIL #I
230V INVERTERS
P DIMENSIONS (INCHES) WEIGHT
DETALL #l : A B c D 3 F G H (LBS)
374,12 |12.20 { 9.69 | 7.32 | 11.65 | 7.88 | 0.90 |0.27 | 0.39 i5
672 RADIVS 3,5 [13.78 [ 9.63|8.07] 13.23|7.88} 0.90]0.27 | 0.39 18
7510 [16.73]15.04] 7.72] 16.06 | 11.81] 1.61 {0.35 | 0.51 36
L 15,20 [19.49 [15.04] 7.72{ 18.82 | 11.81]| (.61 [0.33 | 0.5 53
o 25,30,40(26.77 | 15.04] 7/72| 25.98 | i1.81] 1:6! |0.47 | 0.5 95
‘ 50,60,70]45.28 |23.62] 11.81] 43.31 ] 11.81] 5.8/ |0.79 | 1.97 170
o]
460V INVERTERS
e DIMENSIONS (INCHES) WEIGHT
- A 8 C D E F G H (LBS)
1,2,3.5 |13.78 | 9.698.07] i3.23 | 7.88]| 0.90 |0.27 | 0.32 20
NOTES: 7.5,10,15{16.73 | 15.04] 7.72 | 16.06 | 11.81] (.61 |0.33 | 0 &I 42
- 20.25.30(26.77 | 15.04] 9.96 | 25.98 | 11.81] 1.61 |0.47 | 0.5 106

. } A KNOCKOUT TYP S IN TH L3,

! (Bzo)TlTlgMDEFKT;?ECEON%LOSUREEHEé'gPRov}QED FOR 40,50 |35.63 ]| 16.14111.50] 34.45]| 9.65| 3.25 |0.59 0.51 126
CONDUIT ENTRANCE ON 230V, 3/4-5HP AND 460V, 60,75,100/45.28 | 23.62] 11.81] 43.31 | 11.81] 5.91 {0.73 | 1.97 (76
{-GHP UNITS.

2. UNITS THROUGH 5 H.P. ARE ETL APPROVED.

v S-b114C

THIS DIMENSION SHEET IS FOR REFERENCE ONLY UNLESS PROFPERLY ENDORSED

- L]
£\ LouisAllis
1leter o Wepeielin
DR. BY _MB_9-20-84
CH. BY MB_ 9-20-84

APPVL. BY R T-u®

C

S-5114C
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OUTLINE

DRAWING

75 T0 40H.P.220 VLT 475 T0 SOHP 480 VOLT, 3 P LANCER ® JR TYPE LI INVERTER
WITH/W! "k ‘T H.Y\o'-D FRONT CCVER, WITH E\: ENCLOSURE
FRONT VIEW
E;)%‘ITG HOLES SIDE VIEW
e~ H PLUS E ————————tm
H SEE NOTE 2
G 1 '————E-————’-
! ——
¢ ————
p: 8 s f— i —_—_——= 1=
|
|
|
8 A
|
|
D
Jix N O | N
e N e ——— S e
it l»o————- S
AREMOVABLE POT KNOB EXTENSION
END COVER WHEN APPLICABLE
TOP AND BOTTOM
230V INVERTERS
BOTTOM VIFW Wp DIMCNSIONS (INCHES) WEIGHT
SEE NOTE | A B C D E F G H 1 LBS
7.5.10 116.73 | 16.06] 3.56 | 23.18 | 7.72 ] 0.39 | 11.81 | 15.04 | 1.61 | 36
’——e.oo———— 15.20 |19.49 |18.62] 3.56 | 26.05 | 7.72 ] 0.39] 11.81 | 15.04 | 1.6/ | 53
25.30,4026.77 |25.98] 4.48 | 32.84 | 7.72] 0.47 | 11.81 | 15.04 | .61 | 95
I coThéouxg
N
ENARQA E 460V INVERTERS
‘ WP, DIMENSIONS (INCHES) WEIGHT
A B C D E F G H 1| LBS
l 751015 16.73 | 16.06| 3.56 | 23.18 | 7.72 | 0.39] 11.81 |15.04] .61 | 42
20,25,30]26.77 |25.98] 4.48 | 32.84 ] 9.96 | 0.47 | 11.81 |15.04] 1.61 | 106
40,50 |35.63 |34.45] 5.41 | 45.27 | 11.50] 0.59 | 8.65 | 16.14] 3.25 | 126
NOTES:
. CONDUIT ENTRANCE AREA IN BOTTOM END COVER IS RESTRICTED
AS SHOWN. 25 T0 40 H.P. 230V. AND 20 TO 50 HP 460
INVERTERS REGUIRE WIRING ENTRY TO BOTH THE TOP 5 BOTTOM COVERS.
2. MINIMUM DISTANCE REQUIRED FOR HINGED COVER OPENING:
APPLICABLE TO UNITS WHICH ARE SUPPLIED WITH HINGED
FRONT COVERS.
THIS DIMENSION SHEET IS FOR REFERENCE ONLY UNLESS PROPERLY ENDORSED
. "
[\ LouisAllis
L2ukst ¢f MplaIK
DR. BY m& 1i-29-84
CH. BY mB_ 11-29-84

APPVL. BY R& ¥t

C

S-5115B
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OUTLINE DRAWING

3/4 TG 50 HP. 232 vI.7 & 460 VOLT, 3 PH LANCER® JR TYPE LI INVERTER

WITHOUT HINGEZD FRONT COVER, WITHOUT BOTTOM END ENCLOSURE
FRONT VIEW SIDE VIEW
8
— F E I__.za [
Fi & —+=T
G DIA __ —]
2 HOLES
0 A
| & i L
. I
¢ {39
SEE DETAIL #
230V INVERTERS
HP DIMENSIONS (INCHES) WE IGHT
DETAIL # ) A B C D E F G | (LBS)
1,374,2 {12.20 | 9.6917.32] 1t.65 | 7.88]| 0.90|0.27 15
6/2 RADIUS 3.5 13.78 | 9.69|8.07| 13.23 [ 7.88 | 0.30 |0.27 18
l 6
——-——l G *‘—?
460V INVERTERS
up DIMENSIONS (INCHES) WE IGHT
i A B C D E F G | (LBS?
1,2,3,5 ]13.78 19.69|8.07} 13.23 17.88]0.9010.27 20
NOTES:

I €2) t.44 DIA KNOCKOUT TYPE HOLES IN THE
BOTTOM OF THE ENCLOSURE ARE PROVIDED FOR
CONDUIT ENTRANCE.

S-5119A

THIS DIMENSION SHEET IS FOR REFEREINCE ONLY UNLESS PROPERLY ENDORSED

[ LouisAllis

§Doson o Kpriain

DR. BY mB__1-25-85
CH. BY MB_1-25-85
APPVL. BY RRaiu-sb

C

S-5118A
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OUTLINE DRAWING

3/4 TO S HP 230 VOLT & 1| TO S — &, 450 VOLT, 3 Pr L ANCESSUR TYPE L1 INVERTERWITH BOTTOM ENG ENCLOSURE
Wit WiTHOUT HINGED FRONT COVER
FRONT VIEW SIDE VIEW
e B PLUS C ———————]
8 SEE NOTE 2
—lF E J__.zs c
b :f)—‘ r
G olA —
2 HOLES |
|
D A
| [
o e
I A —=1
\ _ .39 —f I-—"5.44——l
SEE DETAIL #l
DETAIL #I
G/2 RADIUS 230V INVERTERS ;
o DIMENSIONS (INCHES) WEIGHT
| A B c 5 E F S S
5 3/41.2 |12.20 | 9.69| 7.32] 11.65 | 7.88 | 0.900.27 | 5.75] 15
35 |13.78 | 9.69]8.07] 13.23 | 7.86|0.80]027 |17.31 | I8
__.] s }__ l
NOTES: 460V INVERTERS
€ 1N THE p DIMENSIONS (INCHES) WEIGHT
I, (23 1.14 DIA KNOCKOUT TYPE HOLES IN THE P ;
BOTTOM OF THE ENCLOSURE ARE PROVIDED FOR A 8 ¢ o £ il 6 | H _|UBS)
CONDUIT ENTRANCE. 1.2.3.5 |13.78 | 9.69]8.07 | 13.23 | 7.8810.30]0.27 |17.31 | 20

2 MINIMUM DISTANCE REQUIRED FOR HINGED COVER

OPENING. APPLICABLE TO ET

L APPROVED UNITS

WHICH ARE SUPPLIED WITH HINGED FRONT CCVERS.

S-51208B

THIS DIMENSION SHEET

IS FOR REFERENCE ONLY UNLESS PROPERLY ENDORSED

/A LouisAllis

2 Dvsen e degaTotine

DR. BY M8 1-25-85
CH. BY _MB__1-25-85

APPVL.

BY P 33l

C

S-5120B
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OUTL INE

374 TO 40H.F 230 VOLT & 1.0 T3 50-.7,

DRAWING

480 VOLT, 3 PH LANCER® 4R TYPE LI INVERTER WITH HINGED FRONT COVER
WITHOUT END ENCLOSURES

FRONT VIEW
B
—- F E I}
/? é
6DIA —
2 HOLES
)
& A
b} § IO
\-SEE DETAIL #1
DETAIL #
G/2 RADIUS
' G
s b1
NOTES:

I. (2) 1.4 DIA KNOCKOUT TYPE HOLES IN THE
BO0TTOM OF THE ENCLOSURE ARE PROVIDEC FOR
CONDUIT ENTRANCE ON 230V,3/4~5HP AND 480V,
1-5HP UNITS.

2. UNITS THROUGH 5 H.P. ARE ETL APPROVED.

SIDE VIEW_

-o——————B PLUS  ———————e]
MINIMUNM DISTANCE REQUIRED
FOR HINGED COVER OPENING

oo

I A
230V INVERTERS
HP. DIMCNGIONS (INCHES) WEIGHT
A B C D E F G H LBS.
3/4,1,2 [12.20 { 9.69 | 7.32 | 11.65 | 7.88 | 0.80 |0.27 | 0.39 15
3.5 13.78 | 9.69{8.07 | 13.23 | 7.88 | 0.80 |0.27 | 0.39 18
7.5,10 16,73 | 15.04] 7.72 | 16.06 | 11.81] I.61 10.33 | 0.5 36
15,20 18.49 | 15.041 7.72 | 18.82 | 11.81 | 1.61 |0.33 | 0.5] 53
25,30,40]26.77 [15.04] 7.72 | 25.88 ] 11.81] .6} ]0.47 0.51 95
460V INVERTERS
HP DIMENSIONS (INCHES) WEIGHT
C A B C D E F G H LBS.
1.2,3.5 |13.78 | 9.69|8.07 | i3.23 | 7.88 | 0.90 {0.27 | 0.39 20
7.5,10,i5116.73 {15.04] 7.72 | I6.06 | 1.8t 1.61 {0.39 | 0.51 42
20,25,30126.77 [ 15.04] 9.96 1 25.98 { 11.8t | 1.61 |0.47 | 0.5! 106
40,50 |35.63{16.14] 11.50| 34.45 | .65 | 3.25 |0.53 | 0.5 126

S-51248B

THIS DIMENSION SHEET IS FOR REFERENCE ONLY UNLESS PROPERLY ENDORSED

[\ LouisAllis

1 Deser of Mopelein

DR. BY MB_8-21-85
CH. BY MB_8-21-85

APPVL. BY Rm MeX

C

S-51248B
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OUTLINE  DRAWING

1.0 TO S0 HP. 230 T &460 VOLT, 3FH LANCER® R TYPE LI INVERTER
WITH 25% L NAMIC BRAKING RESISTOR ASSEMBLY

FRONT VIEW SIDE VIEW
- ‘——[-—.28
B &= T
s —_—
.27 DIA, —/]
2 HOLES |
8
0 A
l 0
| f
1y i =1
- —] e 39
L SEE DETAIL #I ¢
—.90 7.88
9.69
230V INVERTERS
e DIMENSIONS (INCHES)
DETAIL # A B c D
7512 112.20 |15.28] 7.32 | 11.65
/135 RADIUS 3,5 |13.78 |16.90] 8.07 | 13.23
I 27
_.I 27 ‘-—
460V INVERTERS
P DIMENSIONS (INCHES)
: A B c D
1.,2.3,5 |13.78 |16.90] 8.07 | 13.23
NOTES:

1. (23 1.14 DIA KNOCKOUT TYPE HOLES IN THE

BOTTOM

OF THE ENCLOSURE ARE PROVIDED FOR

CONDUIT ENTRANCE.

S-5126

THIS DIMENSION SHEET IS FOR REFERENCE ONLY UNLESS PROPERLY ENDORSED.

/A LouisAllis

4 Dosee of Mg
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OUTLINE DRAWING

7.5 TO 40H P.230 VCLT & 7.5 TO 30H P. 460 VOLT, 3 PH LANCER® JR TYPE LI INVERTER
WiTH 20% D NAWIC BRAKING RESISTOR ASSENMBLY

FRONT VIEW SIDE VIEW
[ -l
~ ¢ !
r i
i i
f i
t t
i i
! 1
] ]
| , i
- | _
O ¥ —-
D .
B A
{43 MTG.
HOLES
"F"DlA.—\
AN N J—— |
o, ]
T REMOVABLE . S I Y
END COVER POT KNOB EXTENSION
Pl WHEN APPLICABLE
.81 - 1.61 £
15.04
BOTTOM VIEW
_— 230V INVERTERS
SEE NOTE | 6.00 —=| P DIMENSIONS (INCHES) WEIGHT
\ 1A B c D E F_| LBS
7.5]16.73 | 16.06] - |25.36] 7.72]0.39] 43
L 10]16.73 116,06] - |25.36|7.72]0.39] 46
(5|19.43 1882 - 128.30] 7.72]0.39] 6!
‘ 20]19.43 | 18.82]19.50] 32.99 | 7.72 | 0.39 | 63
CONDUIT 25126.77 |25.98|19.50] 39.73 | 7.72 ] 0.47 | 98
ENTRANCE 30|26.77 |25.98]18.50] 39.73 | 7.72 | 0.47 | 0l
I 40]26.77 |25.98]19.50] 39.73 | 7.72 | 0.47 | 105
460V INVERTERS
l P, DIMENSIONS (INCHES) WEIGH
A B c D E F_| LBS
(75[16.73 | 16.06] - | 25.36 | 7.72] 0.39 | 43 |
NOTES: 1016.73 [16,06] - |25.36|7.72]0.39] 46
(5]16.73 116.06] - |25.36] 7.72]0.39]| 52
I. CONDUIT ENTRANCE AREA IN BOTTOV END
COVER 1S RESTRICTED AS SHOWN 20(26.77 125.98113.50{ 39.73 | 8.42] 0.47 | 102
o IvERTI R RESDIAE WIRING ENTRY 25 |2€.77 |25.9819.50] 39.73 | 8.42 | 0.47 | 107
o Th The SoP & BOTTOM COVERS 30]26.77]25.98]13.50[ 39.75[8.42 [ 0.47 116
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SECTION 3.

-

3.1 GENERAL

The Lancer JR. inverter may be used in
a variety of applications. PBecause of
this application versatility, AFTER

drive installation and initial start-up

{per Instruction Sheet 02Y00O0E25-0Z2O)
have been completed, additional
electrical wiring conmections and
inverter adjustments from this section
can be made as required by the
applicatior,

J.1.1 Existing Motor

The Lancer JR. provides a high quality
autput voltage and current, but the
cutput is rot a perfect AC sine wave.
Therefore, some increase in motor
temperature, noise, and vibration may
be noticed.

Special consideration must be taken
when applying an inverter ta an
pxisting motor. Pt slower speeds,
cocling is not as effective due to
reduced fan RFM.  Full load torgue at
slow speeds may damage the motor fraom
overheating. In situations where the
load requires high torque at slow
speads, the minimum speed must be
raised for cooling effect. Figure 3-1
shows a curve plotting acceptable
torgue ve., speed (Hevtz) for a
typical

00 -jm = mmmm e e e mmmm e m e

% MOTOR
TORQUE

50 SAFE OPERATION

OUTPUT FREQUENCY (HZ)
FIGURE 3-1

4U-6
11/17/86

APPLICATIONS

motor operating on a Lancer JR.

{this

type of motor is not specifically
desigred for variable speed operation

[nl4}

ar inverter).

Note that for a safety margin, the
curve shows no more than 904 motor

rated torgue.

If torque requirements

at slow speed continuously exceed
levels shown in Figure 3-1, a motor
rated for inverter operation can be
substituted.

CAUTION

THE INVERTER IS SHIFFED FROM THE
FACTORY WITH A 0.5 TO 80HZ SPEED
RANGE CAPARILITY. NOTE THAT THE

| MAXIMUM QUTRUT FREGQUENCY ATTAINABLE,

WITH THE FREG. ADJ. POTENTIOMETER ON
THE OPERATION PANEL TURNED FULLY CW,
15 80HZ. FIXED SPEED MACHINERY MAY
NOT RUN PROPERLY ABOVE THE 60HZ
FREQUENCY NORMALLY SUPPLIED DIRECTLY
FROM THE POWER LINE. OPERATION
AROVE &0HZ MAY DAMAGE BEARINGS OR
ROTATING PARTS. S5LOW SPEEDS MAY NOT
FPROVIDE SUFFICIENT CODLING FOR THE
MOTOR, OR LUBRICATION ON OIL FILLED
GERR BOXES OR SPEED REDUCER.
MANUFACTURER SPECIFICATIONS MAY NEED
TO BE CONSULTED. THESE PRECAUTIONS
SHOULD BE LDOKED AT CAREFULLY TO
PREVENT ANY FROBLEM. IT I8 WOST
OFTEN THE CASE, HOWEVER, THAT THE
MOTOR OR MOTORS ON A FIXED SPEED
APPLICATION CAN BE DIRECTLY ARPLIED
TO THE LANCER JR. PROVIDED THE
MECHANICAL LIMITATIONS OF THE SYSTEM
ARE NOT EXCEEDED. SRH, UL (UPPER
LIMIT), CAN BE USED TO READJUST THE
MAXIMuM OUTRUT FREQUENCY FROM 80HZ
TO 60HZ (SEE INSTALLATION/START-UR
INGTRUCTIONE 02YQQOI5-0220).



4U-6
11/17/86

Lot

B
Do

.1

& Power Factor Correction

IMPROPER USE OF POWER FRCTOR
CORRECTION CAPACITOR NETWORKS WILL
DAMAGE EQUIFMENT.

NEVER CONMECT POWER FACTOR
CORRECTION CAPACTTORS ACROSE THE
INVERTER QUTPUT AND MOTOR.  URON
AFFLICATION OF POWER, THE INVERTER
INITIALLY SEES THE CAPACITORS RS A
SHORT CIRCUIT, HIGH CURRENTS RESULT
AND EQUIRMENT WILL RE DAMAGED.

IF REQUIRED, POWER FACTOR CORRECTION
CARACITOR NETWORKES MAY BE CONNECTED
ACROSS THE INPUT FOWER S0OURCE, BUT
ONLY AFTER CONSULTING LDUIS ALLIS.

ADDITIONAL ELECTRICAL
INTERCONNECTION CONSIDERATIONG

3o b Cormection of Remote Frequency

Reference Signal

IMEORTANT.
Discormect internal FREG. ADJ.
potent iometer from terminals CRF,
REF and 0OV.

Voltage (0-12VDC) s no Auto/Marnual.

g |FREQUENCY

= ADJUST CRF
2

2 ( REF
i

2 3K0 ov
| 1/2W £

3]

]

[

e
2
i

i

Curvent  (4-20mADE) 3 no Puto/Manual.
+ A~

= i IRF

= 4 T0

$ 20 MA _

c ov

o

2

(2}

> E

AN —

$9) - £'VoL4'9ny 1'al

Valtage (O-12VDE)
{4-20mADCY im Aubo.

in

flarmals current

AUTO
O CRF
FREQUENCY MAN
ADJUST
3Ka
REF
/2 W
ov
4 TO 20MA, | ——i
ISOLATED
UNGROU!
NDED IRF
+

{

Switeh closed {(Manual)s

Remote FREQR.
selected.

ADJ.

Switch open (AUTO ¢

pot is

4-20 wh current signal is

selected.



4.

Two inverter drives with one remote

FRER. ADJ. potentiometer.
FREQUENCY DRIVE #
ADJUST J)‘_"
3K CRF
A - REF
| /2W
y—¢ OV
5
°
& E
: L/ TELE
g 3KQ DRIVE #2
3 CRF
3 | /2W
X
N REF
ov

Cormect a 3K ohm, 1/2 W resistor
betweern terminals CRF and OV on
Drive #2 as showr.

in both inverters, discormect
internal FREQ. ADJ. potenticmeters
from terminals CRF, REF and OV. The
DRIVE RUN-STOF switch in each
inverter is still functional.

Use of remote FRER. ADJ.
potent iometer other than 3K chms.

The standard FREG. ADRJ.
potentiometer provided on the
Operator Control Fanel integral to
the unit is 3K ohms. If a remote
pot of an ochmic value less than 3K
is to be used, the following must be
considered:

G
Lol

gL - ¥VS'VOIl4 9Nt 1°dL

4U--6&
11717786

The maximum output fregquency is
directly related to the maximum
valtage referenced available with
the FREG. ADJ. potenticweter turned
fully clockwise. The maximum
voltage reference, in turn, is
directly related to the chmic value
of the FRER. ADJ. pot. The larper
the chmic value of the pot, the
larger the maximum valtage
reference, and the greater the
maximum cutput frequency.

The following is a schematic
representation of the freqguency
reference circuit for a standard
urit. The maximum voltape referernce
can be calculated as follows:

+5V
750
RI o

FREQUENCY
ADJUST

rz 4
v

3K

P
m
m

FREQUENCY REFERENCE CIRCUIT,

STANDARD
VREF (Max) = 13V x R

Ri + RZ

= 18V % 3K
L 7S0K + 3K

= 12V
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The graph below shows the volts/hert:z
prafile for a standard unit. With a
maximum voltage reference of 12V, the
maximum output freguency is 80Hz as
showr.

Z OUTPUT

100

VOLTAGE
(VAC)

e — ot — o — -

SL' - 35'VOl4d'aNg 1'0L

° 60 80
OUTPUT FREQUENCY (HZ)
VOLTS/HERTZ PROFILE, STANDARD

If the ohmic value of the remcte FREQ.
ADJ. potentiometer is LESS THAN 3K
chms, and a maximum cutput frequency of
A0HZ is required, an additional
resistor, R3 MUST BE ADDED. The
resistorts ohmic value must equal the
DIFFERENCE between 3K ohms and the
chmic value of the potenticometer.
below example.

See

oD
t fa

whe
L
]

i
T
o=

+I5V
750
Ri 500
CRF

FREQUENCY
ADJUST

|
& ]
|

FREGUENCY REFERENCE CIRCUIT,
R LESS THAN 3K OHMS

9 -ASVIl4 9Ny AL

If the maximum cutput frequency will be
move than 60HZ BUT LESS THAN 80HZI, only
the remote FREQR, ADJ. potenticmeter is
needed. However, its value CANNOT BE
LESS THAN 1.&K ohms noe MORE THAN 3K
chms, respectively.

This operating range is shown
graphically by the shaded area of the
volts/hertz profile below.

100

% OUTPUT
VOLTAGE
(VAC)

° 60
OUTPUT FREQUENCY (HZ)

80

VOLTS/HERTZ FROFILE,
1.2K OHMS & R2 « 3K OHMS

Refer to the following example for
determining the maximum cutpuat
frequency for a particular FRER. RADJ.
pot (RE) ochmic value.

Example: Let RZ = 2.5K ochms

VREF (max) =

18V x 2. 8K
» TOOK + 2

Max output freq = 11.54Y x 6.67 = 77HI




3.2.2 Cormmection of Remote Freguency
Meter and/cor Ammeter.

1. Commection of frequency meter, FM.

+
A A M
N4

COM

gL - 1'8914" 8Ny 1"l

For external inverter output freguency
irndication {in addition to the digital
FREQ. /FAULT display integral to the
unit), cormect a 1 mADC meter {(analog
or digital) between terminals FM and
COM, observing proper polarity as
showr. Calibrate with 1RH on the
Comtral Circuit PCR {(see Section
3.3.1.13, Multiple meters with the
same rating may be connected in series.

2, Cormection of ammeter, A,

N 20K0

CM

o)

— () COM

SL - 2°8913°9ny°1'AL

For inverter output current indication,

pormect a 1 wADC meter {(analop or
digital) between terminals CM and COM,
chserving proper polarity as showrn.
Note that customer must supply a
potentiometer for neter calibration
(20K ohms, 1/74 watt). Multiple meters
with the same rating may be cormected
in series.

L

46
11717786

3.2.3 Addition of Remote Run/Btop and
Forward/Reverse Capability
{See Notes on page 3-7.)

i. Remocte RUN/STOR (up to SHF); Motor
will contraol (ramp) stop, on the
inverter, when switching to "STOR"
posit ior.

————43///E;igﬁi—%gF

RUN
b

‘ .

—chowl

SL-170914'sny"1"al

2. Remote RUN/STOR (up to 3HF) 3 Motor
will cmast-to-stap when switching to
the "STOR" position.

STOP
——o/of—flfcorw
RUN

—‘

O

N R
[ans

o

= )

o @ ST
o

i —OF
w1
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2. Remote RUN/STOR (7.5HP and abave)
{ramp) stop, on

Motor will control
the inverter, when switching to
"ETORY position.

STOF

= RUN i

N R

s

o ST

= _LMSI
@ STl T

W)

{

9 COM

(821

4, Remcote RUN/STOR (7.5 and above);
Motor will coast-to-stop when
switching to the "STOP" position.

STOP
4| ——o—C COM
= RUN
s R
C
e ST
] 1
M
3 sti T M!
N
1
5 F
Uy

5, Remote RUN/STOR amd FWD/REV (up tao

SHE) 3 Motor will control (ramp)

stop, on the inverter, when
switching to the "STOP" position.
FWD

» F

= STOPILRUN

: O—OR

& REV

(]

:11

® —OST

O

o

! —QOCOM

: T

{ad

.

sr-9°0914'sny’l AL

SLT-£470913'9ny 13l

Remote RUN/STOR and FWD/REV (up to
SHIM) 3 Motor will coast-to-stop when
switching to the "STOP" position.

FWD .
rRev © (R
&— ST
STOP
—~—~%}//5———~?COM
RUN

Remcte RUN/STOR and FWD/REV (7, GHF
and above); Motor will control
{ramp) stop, on the inverter, when
switching to the “STOP" position.

i FWD

F‘

STOP/RUN .
\§ REV

ST

I ml
| STI ——MSl
COM

®

GL - 8'0913°9N¥°1'AL

Remote RUN/STOR and FWD/REV (7. 5HF
and above)j; Motor will coast-to-stop
whern switching to the "STORY

pasiticn.
FWD
F‘
REV R
ST
1
ST —MSI
STOP
O COM
RUN




9. Remate RUN-FWD/STOR/RUN-REV
{(3~-position switch regquired) (up to
SHR) 3 Motor will contral (ramp)
stop, on the inverter, when
switching to the "STOR" position.

RUN-FWD
F’

S OSTOP
N O——OR
- RUN-REV
[}
."1 —
O
w0
N ‘{fC()M
&

160, Remote RUN-FWD/STOR/RUN-REV
(I-position switch reguired)
(7.5HF and above); Motor will
control (ramp) stop, on the
inverter, when switching to the
"HTOF" position.

RUN-FWD
—
o
»
c
o
:"I
o
o
o
9 COM
(Va3

NOTES
1. For cases (5) thru (10), a change
in direction (FWD to REV  and

vice versa) can be made while
rurming. The inverter will

respond by decelerating the motor

to a stop, then accelerating to
set speed in the opposite direc-
tion

If terminal ST is erronecusly
cormected to terminals F oand R

FxX]

E. . h

46
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gimultaneously, Forward will

override.

« For all cases, the existing DRIVE
RUN-5TOR switch must be
discormected from terminals BT
and F. The FREQ. ADJ. potentic—
meter on the Operator Contral
Parnel integral to the unit still
provides the frequency referernce
in the Marual mode, and the
Marnual/Auto reference select
funct ior.

1]

Remote Inveriter Fault Reset

FAULT RESET
1
O———0 RST

Jﬁ COM

sL'—- @'913°9N$" 1AL

.45 Parallel Motor Operation

PRECAUTIONS

a. The total current of all motors
{including transient associated with
starting and stopping) must not
gxceed the inverter current rating.

b. An overload relay for sach motor is
necessary to provide adequate
protection.

_.1

o 0L
& INVERTER

< 20L
'_'1

) 30L
m




i4014'9ny’'I"'AL

4i-&
11717786

3.2.6 Operation With an
Electromechanical Brake

Preserted below is a basic blochk
diagram for an inverter drive system
incorporating an electro-mechanical
brake, and the correct switching
sequence of operation.

CAUTION

CONTACTORS iM AND &M MUST BE
ELECTRICALLY INTERLOCKED AND SHOULD
EE MECHANICALLY INTERLOCKED TO
FREVENT ORPERATING THE INVERTER WITH
THE BRAKE AFPLIED. IF THIS SHOULD
OCCUR, THE DRIVE WILL TRIF.

3.3  ADDITIONAL ADJUSTHENTS

The standard inverter is shipped
calibrated for 0.5 to 80HZ (208/230VAC
units) or 3 to BOHZ (46OVAC units)
aperaticn. If the speed range is
excessive with respect to the motor or
machirng, or if inverter stalling or
shutdown ocours during normal machine
operation, recalibration is necessary.

M BRAKE
)

INPUT M i

POWER
\\\\<>—~ INVERTER -—{j}

SYSTEM BLOCK DIAGRAM

3. 3.1 Adjustment Procedures.

CRUTION

Whern monitoring the output waveform
with an oscilloscope, turn of f power
before cormecting or disconmecting
the probe.

WARNING

ADJUSTING THE INVERTER WITH POWER ON
REQUIRES SPECIAL PRECAUTIONS: ALL
TEST EQUIFMENT SHOULD BE CONNECTED
AND DISCONNECTED WITH POWER OFF.
HIGH VOLTAGE EXISTS ON THE REGULATOR
BOARDs ALL POTENTIOMETERS SHOULD BE
ADJUSTED WITH INSULATED HANDLE
SCREWDRIVERS. IMRROFER USE OF
GROUNDED TEST EQUIRMENT MAY DAMAGE
THE INVERTER. ENSURE THAT TEST
EGUIPMENT, SUCH AS DIFFERENTIAL
OSCILLOSCORE, IS5 CONNECTED PROPERLY
TO AVOID GROUNDING THE INVERTER.

THE DC BUS REMAINS CHARGED FOR
SEVERAL MINUTES AFTER POWER IS
REMOVED.

Whern the power is on, high voltage
is applied to the Main Contral
printed circuit board.

Prior o commecting o discormecting
test equipment, follow the steps
listed below:

1. Discormect all input power.

2. Wait at least 5 mirnutes.

MOTOR

QOPERATING ON

INVERTER

2°4913°8ny°1"QL

CLOSE
2M

MOTOR
STOPPED,
BRAKE SET

MOTOR P
storpen,  |——=y OBEN || BRME
RELEASED

BRAKE SET

:(ﬂ

CLOSE
M

MOTOR
OPERATING ON

INVERTER

CORRECT SWITCHING SEQUENCE OF ORERATION
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Table 3.1. Adjustment Potentiometers
DESIG- RESEONSE WHEN FACTORY
NATION SYMEOL FUNCTION TURNED CLOCKWISE SETTING FRRAGRARH
1RH Fir Remote Freguency Meter deflection 1mf ® BOHZ Sa3. 101
Meter calibration iNCreases
ZRH FRG Dutput frequency Maximue output 8BOHZ JedaluZ
gair freguency (0. 75-40HP
decreases cnly) BOHZ
all others
3RH V-RBS Output voltage Mivimum output 3% of rated S.1.1.8
bias (voltapge voltage cutput ®
boost) increases 0. BHZ
4RH V-G Output valtape Lower volts/ Rated cut- Fede 1o
gain HZ ratic put B &OHZ
SRH I-BS8 Current input fore offset 0% at ¥
bias 4mR
&RH I-GN Current input Less gain 100% at *
gair 20mR
7RH Ace Acceleration Acceleration Approx. *
time time decreases &0 Sec.
8RH DEC Deceleration Deceleration Apprad. ¥
time time decreases £0 Bec.
9RH LI Upper Limit Max. frequency 80HZ *
{max. freq.) increases
10RH LL Lower Limit Mivi. Frequency OHZ *
{min. freg.) INCTreases
#Adjusted during initial start-up - see Instructicn Sheet O2YOOOZTG-0Z220,
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3. Remove the front cover and chechk
that the "CHARGE" LED is
extinguished,

CAUTLON

THE "CHARGE" LED BEING ILLUMINATED
IMPLIES THAT HAZARDOUS DC BUS
CAPACITOR POTENTIAL STILL EXISTH.
AS AN ADDED SAFETY MEASURE, AFTER
THE "CHARGE" LED EXTINGUISHES,
VERIFY THAT THERE IS NO LONGER A
CHARGE BY MEASURING THE POTENTIAL
ACROSS CAPACITOR C1 WITH A
VOL.TMETER.

. DO NOT GROUND ANY TEST INSTRUMENTS
wher connecting, and ensure the
input impedance of these devices is
i ohms or greater.

d. Small-scale precision type variable
resistors (potentiometers) are
used. Use a well insulated thin
blade screwdriver.

e. Misadjustment of ZRH thru 4RH will
adversely affect drive performarce.

NOTE

Adjust only the potenticmeters
which are described in this
marial.

3.3.1.1 1RH -- Remote Frequency Meter
adjustment. If a remcte freguency

meter is used, calibrate according to
the following procedure.

100

% OUTPUT
AC VOLTAGE

50

08" - 2'1'9°'2'914°9nk"1°0L

a. Zero adiust meter before applying
poWer.

b. The meter will deflect slightly in
the negative direction when the
power is first turned on,

c. Rdjust 1RH until the remcote meter
agrees with the frequerncy indicated
on the digital FREQ. /FRULT display.

Sed. 1.8 ERH, 3RH, 4RH ~— Voltapge boost
and volts/hertz adjustment. ERH and
4RH adjust the inverter cutput voltapge
with respect to frequency.
Collectively, they are commonly
referred to as the vaolts/hertz
adjustments. IF READJUSTHMENT IS
NECESSARY, CONTACT LOUIS ALLIS DISTRICT
OFFICE FOR ASSISTANCE. Note that any
vead justment of 2RH will require

read justmemt of 4RH for the same
volts/hertz, and vice versa.

Motor stalling or rough rurming at low
speeds can be corrected with V-BS
{3RH) ., Voltage boost provides more
violtape at low freguencies. Care
should be taken when adjusting 3RH; too
much voltage boost can heat up the
motor and cause aovercuwrrent tripping.
Whenever 3RH is adjusted, 4RH (V-GN
must be readjusted to vary the V/F
ratio (slope) so that maximum voltage
occurs at 60HZ.  Recause both
adjustments interact, several
adjustments are necessary to get the
proper V/HI ratio.  The following is a
graphical representation of the

ad justment procedure.

NORMAL

4t Bt et g et o Dt et ot $act P

INITIAL
ADJUSTMENT
(3RH)

OUTPUT FREQUENCY (HZ)

ADJU E
(3RH

0
0o~

<
&m
<
S5

3-10



3. 3.2 Jumper Commecticons.

NOTE

Junmper locations are shown in
Figure &-4.

Jumper Ji2 is used to extend maximum
inverter cutput freguency. With J& in
the "1F" position, maximum output
frequency is 80HZ. With J2 in the "2F"
positicn, maximum output fregquency is
160HZ {(doubled); with J& in the "4F"

46
11/17/86

positicn, maximum output fregquerncy is
S20HZ (guadrupled). Maximum
freguencies and volts/hertz profiles
for gach jumper position are shown
below,

Jumper J3 is factory positioned for
HOHZ outpnt freguency (U.5), and SHOULD
NOT be changed.

Sclid wire jumper J3 must remain intact
if the inverter does not bave the
dynamic braking opticon added.

CONSTANT VOLTS/HZ

oo L L - — — — — - —

7 QUTPUT
AC VOLTAGE

CONSTANT
VOLTS

:Qf

-2 0rarsdsny I'glL

"”_—" 0_5
!VZF" |
"4F" 2

L

J2
POSITION

o

60 80
120 160
240 320

OQUTPUT FREQUENCY (HZ)
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SECTION 4.

4.1 OPERATION

The Lavncer JR. provides a simulated
Fulse Width Modulated (PWW) RAC that
varies the speed of the motor. A power
transistor inverter used with the
microprocessor controlled regulator
accomplishes the conversion.

The speed listed on the motor nameplate
is the top (o base) ro—load speed
attainable by that motor at 60HZ, rated
maximum motor voltage. Slower speeds
(below base speed) are produced by
reducing both the voltage and the
frequency of the inverter ocutput to the
motor.

Figure 4-1 shows the voltape varying
with the frequency until base speed
(EOHZ). Above base speed the valtape
remains constant while frequency
varies.

100 _}

BASE

%4 OUTPUT
AC VOLTAGE SPEED

50 ]

|
I
|
l
|
|
t
|
|
{
|
!
|
I

T T T
05 30 60 80

OUTPUT FREQUENCY (HZ)

Figure 4-1.

4U~6
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FUNCTIONAL DESCRIFTION

PWM (Pulse Width Modulated) inverters
change the incoming power to DO and
then pulse the DU into the motor leads
to simulate RAC. Figure 4-2 shows a
representation of the inverter output
voltape waveform. An AC waveform is
superimposed on the PWM waveform for
illustration.

2'EQIF 9Ny 1AL

Figure 4-2.

PFulse width is decreased for lower RMS
voltage and increased for higher
valtage. Lower frequencies have a
greater number of pulses in one cycle.
As the frequency increases, the
microprocessor selects the optimum
number of pulses per waveform to keep
motor heating to a minimum.

Figure 4-8 is a block diagram of the
Lancer JR. inverter. The figure is
divided into two parts; the MAIN
CIRCUIT which handles the input avd
output power, and the CONTROL CIRCUIT
which senses input information to
dirgct the Main Circuit transistor
firing.
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4,1.1 Main Civecuit Each of the transistors located in the
Main Circuit can be described as a

Input 3-phase AC is rectified by two N~P-N powsr Darlington configuration.

single~phase full-wave bridges as shown Inherent characteristics of these

in Figure 4-3 and 4-4. The rectified devices include high gain and fast

power is then fed ta the DC bus. switching speeds. Switching of the
transistors is controlled by the

Resistor R1 and contactor MS1 provide a Control Circuit.

saft charge to filter capacitor 1 when

power is initially applied. Cl swmoocths Line-to-line output waveforms are

AC ripple o the DL bus. illustrated in Figure 4-6. Proper
120° phase shift between cutput leads

Dicde DE1 and transistor GTR7 suppress stays constant over the entire

voltage spikes caused by switching of frequency range.

the power transistors.

FUZ is a DC semiconductor fuse sized o R —— -

protect the DC bus from overcurrent.
Bus currents over 240% of rated will
blow the fuse.

HCT is a Hall-Effect current
transformer detecting bus current. In
2087230V units rated below 3
horsepower, HCT is a component on the
Base Drive PCH, sized for the HF
rating. HCT, shown in Figure 4-5, is
identical for all other

inverters. Cuwrrent scaling for proper
feedback on different size units is
accompl ished by changing the rnumber of
tuwrns of wire around the core, and by
adjustments GIN and OFS. These
factory-sealed poterticmeters should
never be readjusted.

HCT
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Figure 4-6.
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VOLTS

CURRENT

Figure 4-7.

Typical motor valtage and current at
6OHZ (full leoad) is shown in Figure
4-7. Note that although the voltape is
pulse-width-modulated (FWM), the
current waveform is sirusoidal. Note
alss that voltane is leading current,
typical in induction motors.

4,1.2 Control Circuit

4-8)
FCH,
2300)

The Comtrol Circuit (see Figure
consists of the Control Cirewit
the Main Circuit PCR (0. 75-2HF,
o Rase Drive PCH, and asscciated
comparents. It accepts operator
information and outputs base sigrals to
cortral the transistors.  The following
is a description of Control Circuit
furnct ions.
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Speed (frequercy) reference input to
the Control Circuit is either vaoltage
from the integral or remote FREGUENCY
ADJUST pot (0~-13VDC, at terminal REF)
or current (4-20mR, at terminal IRF).
Curvent input (for "Auto” mode
operation) is converted to a voltage
signal by the IV (current to voltage)
Corversion Circuit, with zero bias and
max gain adjusted by 3RH and G6RH,
respectively. When a voltage greater
than OVDC is present at terminal REF
(i.e. "Manual" mode operatiom
selected), the Reference Select Circuit
disables "Rutc" speed reference
{current) input.

The Frequency Limit Circuit establishes
the minimum ocutput freguency and
maximum cutput Freguency of the
inverter, at the low end and high end
of the speed reference input. These
limits, set by adjustments of 10RH and
9RH, respectively, are factory set for
0. 5~80HZ (0. 75-40HF) or 0. 5-60HZ
(S0-100HP) .

The speed reference voltage passes
through the Reoel/Decel Rate cirvcuit to
become the Freguency Reference signal.
The accel time (ramp) of the Frequerncy
Reference signal is controlled by the
setting of 7RH. When there is a
decrease in the speed reference input,
the decel time (ramp) of the Frequency
Reference signal is controlled by the
setting of BRH. Standard range of
adjustment for accel and decel ramp
time is 1 to 20 seconds. If an
application requires longer or shorter
ramp time, the Main Control PCR must be
specially modified.

The Voltage Control Circuit establishes
the ratico of output voltage to
freguency between minimum frequency and
rated (base) frequency. RAdjustment pot
3RH is factory set for 34 of rated
valtage at minimum frequency {(0.5HI),
and 4RH is factory set for 100% voltage
at BOHZ. At frequencies between GOHIZ

arnd B0HZ (0. 75-40HF only), the output
vialtage remains constant. PAn analog to
digital conversion chip converts the
Frequency Reference voltage to a 7-bit
code suitable for input to the CPUL

The V/F (Voltage/Frequency) Conversion
Cireuit uses a voltage-to-freguency
converter chip to produce a pulse train
input to the CPU with a frequency
proportional to the magnitude of the
Freguency Reference signal. (See Table
e 3.

Wher power is applied to the inverter,
circuit common (Perminal COM) connected
to terminal 857 establishes orne of the
signals reeded to enable transistor
firing. When the integral or remote
RUN-STOP switch is closed, terminal F
{Forward) or R {Reverse) is cormected
to terminal COMy, and the appropriate
Rotation signal is inputted to the CPU
The CRFU produces & CPU-Run signal to
enable transistor firing, and geverates
base contrael signals in the proper
sequence to produce the desirved
directicn of rotation of the motor.

The Base Driver Circuit isclates and
amplifies the signals, and applies them
to the transistors in the Main Circuit.

Wher thermostat TMl on the heat sink in
the Main Circuit (o thermostat TM in
Dynamic Braking Resistor modification,
if installed) senses an operating
temperature above 30°C, its contact
closes, connecting +24Y to terminal

4. The Overheat Circuit then sends a
sigrnal to the CPU to ernergize the Fault
relay and produce a fault display.

The Under Voltage Detection Circuitb
moenitors voltange across a secondary
transformer winding in the Control
Power Circuit. Whewn the magnitude of
the voltage falls below a factory-set
trip point (equivalent to 854 of rated
supply voltage), the circuit sends a
signal to the CRU to energize the Fault

4-6



relay and produce a fault display.

The Over Vaoltage Detection/Decel Limit
Circuit monitors the magnitude and
palarity of valtage on the DC bus, and:

a. When forward (motoring) bus voltage
gexceeds a facotry-set irip point
{based on HF rating), the circuit
sends a signal to the CPU to
energize the Fault relay and produce
a fault display.

b. Wher reverse (regenerating) bus
voltage exceeds 125% of rated
vialtage, the circuit sends a limit
signal to the Decel Control Circuit
to phase back the decel ramp until
bus voltapge decreases. There is no
fault indication for this function.

NOTE

If the inverter has the Dynamic
Braking (DE) Resistor modification
installed, decelerating bus voltage
is divected through the DR resistors
and the Decel Limit circuit is
disabled.

The Over Current, 5tall Detection and
Short-Circuit Current Detection
Cirvcuits momitor DC bus current from
the HCT, and:

a. If bus cwrvrent rises to 1634, the
Stall Detection Circuit and Current
Limit Circuit phase back voltage and
current until currvent decreases.
There is rno fault indication for
this furcticr.

b, If bus current rises to 190%, the
Over Current Detection Circuit sends
a signal to the CPU to energize the
Fault relay and produce a fault
display.

When the inverter has been shut down by
a fault condition, while power is still
applied, the fault is armunciated on
the FREGL /FRULT display (See Table
4.1). If the fault was due to a
transient condition, pressing the RESET
push button on the Control Circuit PCE
{or customer’s remcte FRAULT RESET push
buttor) will reset the Fault relay,
enabling the inverter to restart. If
trouble~ shooting and repair require
removal of input power, the Fault relay
is automatically reset when power is
re—-applied.
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4,2  FREQUENCY/FAULT INDICATOR

status are displayed on the three-digit

severn—segmnent LED FRER., /FAULT display.

Newmal operating status and fault

Table 4-i. Operating Status And Fault Status
DISFLAY MODE DESCRIPTION DISPLAY
Newmal operating condition display, T
when the drive is in Stop condition: L1
DRIVE RUN-STOP switch on the
Operators Control Panel, o remote
RUN/STOP switch, is in the
Inverter "GTOR" position.
{Operating
Status
Normal opevating condition display, !l |~
when the drive is in Run Condition L
(DRIVE RUN-STOP switch on the
Operators Control Panel, or remote
RUN/STOP switch, is in the "RUN®
position) and the integral o remote
FREQ. ADJ. potentiometer is fully
counterclockwise (CCW).
J& in "IFY position. ZT’,IL/.’L/
Display resocluticon: 0. 1HZ
Inverter
Output J& in "EF" positior. 11— 177
Frequency Display resclution: 1HZ. RN
J2 in "4F" position. NN
Display resoclutiorm: 1HZ. 1. Ui
Indicates an input underpotential 1 1177
condition. 11~
Inverter indicates a DC bus overpotential 117
Fault condition, 11
Status
1
Indicates an overcurrent condition. o
Indicates a heat sink overtemperature ot
condition. (208/8330V, 7.5 - 40HP; 1

460V, 15-100HF only).




SECTION 5.

5'

i GENERAL.
Prior to performing any maintenance,
follow the steps listed below.

1. Discormect all input power.

: 5

Z. Wait at least mirutes.
Remove the front cover and check
that the "CHARGE" LED is

ext inguished.

o

CAUTION

THE "CHARGE" LED BEING ILLUMINATED
IMPLIES THAT HAZARDOUS DC BUS
CAPACITOR POTENTIAL STILL EXISTS.
AS AN ADDED SAFETEY MERSURE, AFTER
THE "CHARGE" LED EXTINGUISHES,
VERIFY THATG THERE IS5 NO LONGER A
CHARGE BY MEASURING THE POTENTIAL
ACROSS CAPACITOR C1 WITH A
VOLTMETER.

Once the Lancer JR. has been properly
adjusted and placed into operation,
only a routine dusting is required to
ensure that the vents, PCBs and
inverter interior are dust free. A
dusty envirorment will require dusting
more often than a relatively clean
envivrorment.

NOTE

If the inverter has been unused for
more than six months, capacitor Cl
must be reconditioned (reformed) as
described below.

P

&  ELECTROLYTIC CAPACITOR REFORMING

3.

Electrolytic capacitors stored more
than six morths must be reformed and
their leakage current determined. Each
capacitor must be treated separately,
not in banks. This applies rot only to
the larger capacitors, but also to the
smaller electrolytics on the FLBs.

To reform an aluminum electraolytic
papacitor, cormect it in series with a
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variable DC power supply and a 1000 ohm
(1K) resistor, as shown below.

1K
+

Variable DC Volts
Power Supply

O

-

+

,I\ Capacitor

Over a pericd of one minute, slowly
build up the DC voltage to apply the
full rated voltage across the series
systen of resisto and capacitor. Heep
voltage applied for 30 minutes; then
disconnect the system without
discharging the capacitor. Wait at
least 24 hours before performing
leakape current test.

S5.&« 1 Leakage Curvent Test

After the reforming circuit has been
discormected for at least 24 hours,
perfoarm the following test.

Cormect the capacitor in a test
circuit as shown below.

R*, 1Y
+
+
Variable DC Volts Capacitor
Power Supply = under Test

O

(or)-
—/

#R (irn ohms) rot less than rated
valtage of capacitor (in DC volts)y
(e.g., for a capacitor rated 500 VDG,
wse a 900 ochm, W resistor).

Over a pericd of one minute, build up
the DC valtage to apply the full rated
voltage across the series system of
resistor, capacitor, and milliameter.
Observe the leakage current for ten
mirutes, and record the highest value.
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RATED DC
VOLTAGE K X
3 O, OOUO3 o 1
& 0. 0005 +.01
i0 0, Q007 +. 1
15 0. 001 +. 1
25 0. 00 +. 1
a0 0. 004 +.1
180 0.010 +a
250 0. 013 +. 25
300 0,015 +. 25
250 0,015 +. 5
400 0. O +. 25
450 0, 02 +, 3
Use the fallowing formula, with values S 3 FCE_REPLACEMENT

fram the chart above, to caleulate the
maximum allowable leakape curvent.

Max Leakage Current (mf) = (Capacitor
ufd » K) + X,

for a 50 WYDC 150 ufd
capacitor:

Example:

Max Leakage Currernt

= (150 x .004) 40.1
0.6 + 0.1
Q.7 mR

If the measured leakage curvent exceeds
the calculated maximum allowable
leakage current, the capacitor must be
replaced before the inverter is put
into service.

Replacemernt PCB pot, switch and
Jumper settings must match those
of PCR being replaced.

To remove the Main Corntrol PCE follow
the steps below:

i. Remove all cormectors on the RFCR.
Release the stapper,(:), ard pull
the connector, , out carefully.
DO NOT pull on the wire!

Printed ()
wiring

board\ 3,

Printed @
wiring 2

o



)
L

Release PCB fram the locking
supports located at the four
COTNers.

Remaove FCR.
install the Main Control PCE:

Align the PCB with the locking
supports and push gently until
seated.

Cormect the cormectors.

a. Match the cormector numbers with
the cormectors on the PCB.

b Match the arrow on the connector
with the arrow on the PCR.

c. Push the stopper back and pently
push the commectoar onto its pins.

Release the stopper so it latches
the cormmector.

NOTE

Removal and replacement of the Base
Drive PCHE is the same as for the
Main Control PCH except in some
models the cormector on the Base
Drive PCR is difficult to access.

If this is the case, remove the
locking support and 1ift the circuit
board so that the cormector can be
accessed easily before removing.

GL * %9 - A3 4'9nN+"1°AL
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Se 4

POWER TRONSISTOR REFLACEMENT

When replacing a power transistor:

1. Number the cormecting wires to
gnsure proper recormectiorn.

2. Apply a thin coat of a
heat-conductive silicone compound to
the transistor suwrface which will
contact the heat sink.

Tighten the power transistor
uniformly on the right and left.

0

5.5 LED INDICATOR REPLACEMENT

The LED indicator is plugged in a
socket, as shown below, and can be
pasily replaced, but it should not be
replaced without eliminating all other
causes of failure.

If it must be replaced, the locatior
and polarity must be checked carefully.

J/ 7 OPEN PIN
LEDI | Lenz
A\ N POLARITY
INDICATION

ON THE BOTTOM

SOCKET

PRINTED
4 WIRING BOARD

T rirrrr 1 11T

Lud
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SECTION 6. THOUBLESHOOING

& 1 GENERDL, test pointe and thelr assopiated
WRNVE T 0T g
Troubleshoob ing consists of & logical

series of operaticonal checks and bue too the PWH vature of the inverter
cheervations desigred o localize a cntput sigeat, ooovent tonal
fault to a printed circuit board or instrumentation may wot provide
major oilronit area.  Table &1 lists meaningful information.  Foe best
fault indications, causes and results, comply with the test egoipment
corrective actions,  Table &.3 lists recommendaticvns onblined below.
MEASUREMENT (MSTRURMENT TYHE LOCAT N
Output Rectifier type Output terminals U, V, W
vl tage analong voaltmeter
Current Movivg-ivorn type Each phase of motor and
+ T inverter
Fower Electrodynamometer ITrnput to inverter
Ericr to cormecting o discormecting SAFETY MEASURE, AFTER THE "CHRRBE®
troubleshoot ing equipment, follow the LED EXTINGUISHES, VERIFY THAT THiZR:
steps listed below: 15 MO LONGER A CHRRGE BY MEASURING
THE ROTENT AL ACROSS CRAPACTTOR C1
1. Discormect all input power. HITH A VOLTRETER,
2 Wait at least & mirutes. ' #.,1.1 lnverter Fault Diagnosis
3. Remave the front cover and check Table &.1 summarizes inverter faults
that the "CHARGE" LED iz and corrective actions. I the fault
extinguished. pergists after corrective action has
been taker, do not attempt repeated
CAUT TON restarts.  Damapge to the inverter may
result.  Enswree that the DO bus
THE "CHARGE" LED BEING ILLUMINATED BCHARGEY LED is extivnguished before
IMPLIES THAT HAZARDOUS DC BUS performning inspection.

CARACITOR POTENTIAL STILI. EXISTH.
AG AN ADDED
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Table 6.1. Inverter Fault Diagriosis

FAULT DISPLAY
OR INDICATION

PROBARLE CAUSE

ACTION

|
!

o
Sy
=

(Overcurrent)

Inverter capacity does not
match the motor rating.

Ensure that inverter and
motor ratings are
compatible,

Short circuit oo ground
fault of motor circuit.

Isnlate the cause and
repair.

Overload or abrupt
lcad variations.

Decrease load.

ficceleration or deceleration
time is too short.

Read just 7RH or BRH
as required.

Shorted inverter transistor.

Replace transistor module.

11
!

.t

~

{DC bus over-
patential)

Input power source voltape
too high.

Decrease or add a stepdown
transformer,

Deceleration time is too
short.

Readjust 8RH. Extend LAC
time with additional cap
Ci8 (See Note 2). RAdd
dynamic braking option.

Improper valts/hz setting.

Readjust 2ZRH, 3RH, & 4RH.

1117
N

(input under-
potential)

Input power source voltage
too low.

Check for problem at
soprce; increase o add
a step-up transformer.

L
_t i

(heat sink over-—
temperature)

Inverter heat sink over-—
heating., (7.5-40HP,
208/230V; 15-100HP,

460V anly)

Decrease load, readjust
8RH.

Overheating of Dynamic
Braking (DB) resistors
(if installed).

Refer to Dynamic Braking
Resistor instruction
sheet.
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(Cont inued)

Table &.1. Inverter Fault Diagrosis

FAULT DISPLAY FROBABLE CAUSE ACTION

OR INDICATION

Repair as required, and

replace fuse.

Failure of inverter Main
Circuit, bad Power Transistor,
mairn rectifier dicde, or
capacitor Cl. (See Note 3).

DC Bus Fuse
(FU2) Blown

Repair as required, and
replace fuse.

Corbrol Circuit transformer
ar component failure.

Contral Circuit
Fuse (FUL)
BElown

1/ Inverter protection in the event of a motor ground fault cannct be guaranteed.
If this should occour, inverter transistors may be damaged. Display will
indicate "0C" if a device is indeed sharted, and an inverter fault reset is

attempted.

&/ Contact nearest Louis Allis District Office for assistance in proper sizing and
installation of required capacitor.

3f Transient increases in power supply voltage may cause the Main Circuit fuse to
blow. If this is the case, additional impedance can be added at the input power
side to limit the larpe initial charpge cwrrent into the Main Circuit capacitor
upan application of power. Contact rearest Louis Allis District Office for
assistance.

6.2 MAIN CIRCUIT TROUBLESHOOTING WARNING

Inverter overcurrent tripping (0C), an
open bus fuse (FU2), or heat sink
overtemperature (OH) faults, are
indications of possible Main Cirouit
problems.

Input fuse blowing o circuit breaker
tripping are indications the input
bridge rectifier is shorted.

Figure &1 depicts a method for
cheécking the power transistors for a
shart (most commorn failure). Input
diodes may be checked in the same
marmer at terminals L1, LE, and L3. A
shorted device will exhibit low
resistance (0-10 chms).

IN-CIRCUIT OHMMETER CHECKS MUST BE
PERFORMED WITH POWER OFF AND DC RUS
DISCHARGED.

NOTE

A shorted device in a bridge
configuration has probably
averstressed ocbther devices in that
bridge. The entire module must be
replaced.

These tests may not determine the true
condition of a transistor or diode.
Wher readings fall into the
questionable or fault areas, do not
replace the device until a comparison
test is made with a krnown good device

Lol
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or similar device(s) in the same Table 6.8 shows transistor module
circuit. Always use the same meter outline and eguivalent circuit
when performing comparison tests. according to the inverter HP rating.
- -
Q-
TESTER RX1 SCALE
Fue
k5% R
¢ TRANSISTOR
=
o CS;IgRTED # %S #
T ¢ —
s Li O—e + —Ou
» L2o 9 ZZ —OV
- L3O - w
|
5
Ul
I i i RI
—{ 1o

Figure &~1. Transistor Test Procedure

E~4
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Table &.2. Transistor Modules
(20B/230 VAL UNITS)
HE MODULE
RATING FART NUMBER ELECTRICAL CONNECTION DIAGRAM SCHEMATIC DIAGRAM
e ~\
0. 75 ME15GE2L1 / I I T \
i H BU EU BV EV BW EW
+
ol bk Mo
2 ME2OGEEL 1 H' )
L %< ir %z ﬁ
o 0]
3 MBAOCEEL 1 S
o+ ol ,
BU EU BV EV BW EW o
[ B wa | ao oo
5 MESOCHEL 1 Josx  =eY BooE
oHHOHHOHHOHHA)
0O) O
cl
7 MC7SH2CL 2
Ol ¥R ]|]O
ct||Bijjer]|B2]]|E2
10 MG100OH2CL1
= 7 B8l O——]
Et/c2
15 GMIS0DY~H {> 820—
EO C2Ey E2 Cy Ezm
k8 - L
& e &
I
<} £2
C
&5 MG2OOH1ALE — — =
30 ’.. B O—1
40 ®|0le ®||i(o |
C B !!! t
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Table 6.%. Transistor Modules (Continued)
{460 VAC UNITS)
HE MODULE
RATING FART NUMBER ELECTRICAL CONNECTION DIRGRAM SCHEMATIC DIAGRAM
cl
1 MG2SM2CKE
2 ci Bl B2 E2
3
8!
Bl (o] \cl
| — 1 El/c2
5 MESOMECKE
7e El/C2 82
10
E2
15 MEB7EMECK1
20 MG1S0M2CKL
=5 [
30 & : ﬂ éb- i
El £2 °' o] [}1 ::
D b h-
8@ Y
Cl n C2 ﬂ EZ Bl EI/CZBLZ
Bl 82 f@
40 MGE30ON1IFKL c
thru é orllo T
100 py 810
e tilleelile m
L}
c 3 ) l
Y e
=z 8x 0———
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- O+ - - O — O -0

+ O +O + + O + O
More than More than More than Less than Less than
50K ohms 50K ohms 50K ohms 500 ohms 500 ohms

Figure &-3.

Figwre &8 shows correct ohameter
readings for a good transistor.

Check the polarity of the internal
battery at the chmmeter terminals, and
measure the resistance with the above
polarity.

The ohmmeter should be on R x 1K
seale. If & reading is irn doubt,
pompare with a known good transistor.

E.4  CONTRUL CIRCULT TROUBLESHOOTING

Discurmect all input power.

. Wait at least 9 mirnutes.

Remove the front cover and check
that the "CHRARGE" LED is

axt trnguished.

GALTION

THE "CHARGE" LED BEING (LLUMINATED
IMPLIES THAT HAZARDOUS DC BUS
CAPACITOR FOTENTIAL STILL EXISTS.
AS AN ADDED SAFETY MEASURE, AFTER
THE "CHARGE" LED EXTINGUISHES,
VERIFY THAT THERE IS NO LONGER f
CHARGE BY MERSURING THE POTENTIAL
ACROSS CARACITOR C1 WITH A
VOLTMETER.

Contral Circuit problems can be caused
by miswiring. Table 6.3 shows typical
waveformns associated with good

oparat tor.

Ohmmeter Readings

Transistar failuwre sometimes damages
the base amplifier circuit. Checking
the bazseg amplifiers after transistor
replacement is a good practice:

1. Remove input voltape at terminals
L1, L2 and L3, but keep control
valtage applied at terminals R23 (o
REQY  (ROB/230 VAC units) R46 {460
VARG units) and Tl

T

', Run the inverter and check base
pulses with an oscilloscope.  the
pround lead of the scope should be
cormected to the emitter and the
probe on the base. Correctors CNG
T OMB provide access for
measuwrenent. Check all six base
amplifier voltages. Figure &-3

shows normal levels for proper

operat o,

fx]
=

+ 1.5V —

P9 %X GL - EVOI49NDI0L

-1 3V —

—

Figure &-3, BRase Pulse
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Table 6. 3.

Control Circuit Test Points And Waveforms

CONTROL PCE
TEST FOINT
(FIGURE &-4)

FUNCTION

NORMAL. READING OR WAVEFORM

Cormector CT2
Pin +U

Base Driver
Eircuit Imput
Signal

PUM Signal of Sinusoidal Wave
Distribution
ISV

Terminal CHM
(with respect

to terminal
Com)

Current Feedback
Rate Signal

Waveform repeated every 60°

I\r'h h" 4

| Approx. 3.3V
(under 100%

0] load)
Test Point OF F/V Converter J2 Pos,. Freguency
{(Open collector; Qutput Sigrnal 1F 11582 » inverter freq.
Use pullup =F 576 % irnverter freq.
20K ohm resistor 4F 288 % inverter freq.

in test lead)

2V

1.

Approx. 77% duty cycle.

Test Point V

A/D Converter

Input Voltape
Bignal

Approx. 5V at this test point
indicates maximum cutput voltapge.
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Table &.3, Control Circuit Test Points And Waveforms
(Comt ivued)

CONTROL PCH FUNMCTTON NORMAL READING OR WAVEFORMW
TEST POINT
{(FIBURE 6-4)
Covmector CT) Conmtral Yoltage +15 VDo
Fin 5 ] +15 VDG 0 B
Covrmector CT) Contral Valtage 0 i
Fin N1 -15 VvDC -15 VvDhC
Cormector CT1 Cowvitrol Valtape +5 VDC
Fin PS +5 VDC 0
Cormector CT1 Covntrol VYaltage ov. COMMON
Fiw 0 ov.
MAIN CONTROL PCB S>> %o o>
T F 770 Jb
CTel | Oo—-0
(DYNAMIC
(OUPUT BRAKING
SELECTION JUMPER2 JUMPER)
cTi 1
D10 g 5 J3 EEEI J2 Eﬂ @0F
Zn o o
50HZ 60HZ IF 2F 4F
FREQUENCY/FAULT IRH - 2RH3RH 4RH
e e e B ONORONCIRO
- 84148141 (FM) (FRQ) (V-BSIV ¢V-GN)
§IL LS
e cEseT L7 |44, 5RH 6RH 7RH 8RH 9RH IORH
. CACCEL/
B DECEL @ @ @ @ @ @ @
g TIME) (|1-BS)REF (I-GNICACCIMEC) UL) C(LL)
'_,_’
oy TGP TGN
G,_) FLC FLB FLA #24V OH RST ST R F COM FM CM OV REFCRFIRF /Fl /N P 123
— T8

Figure &-4

o
1
0



Motor does not run

v

Is motor wired properly?

$ YES

Is CHRARGE lamp 1it?

41~
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ND |
—~—————~ﬁ>“ Check motor and wiring.

NO
e

i
J; YES

L3, cr Fuse (FU2) blown#,

Nz input voltape at terminals L1, L2 and

Are DC power supplies

NO

FRESENT? {(+ 13V, +3V)

YES

No control voltane between R23 (or RZ0)

and Tl, or fuse (FUl) is blown¥.

(2087230 VAC units) or R46 (460 VAL units)

Does terminal REF vary

from O ta 12 VDC when
FREQ. ADJ. pot is varied

from full COW to full CW?

NO

FREG. ADJ. pot circuit wired improperly.

‘i,YES

Are terminals COM, ST, &
F or R on printed circuit]
board properly wired?

NGO

Wiring is wrong.
in the 02Y0O0025-0220 and/or Section 3.

Properly wire as shown

J' YES

Are waveformns present at
CTz (+U, +V, +W, -U, -V
W) on the FCHR?

(Table &.3)

NO

Frinted circuit board faulty.
Replace it.

‘L YES

Base drive circuit on
FCR faulty. Replace PCB

|

Figure &—4.

Troubleshooting Flow Chart:

#Any time FUL or FUZ has blown,
check other parts for breakdown.

Moteor Does Not Run

&6—11



SECTION 7.

7.1 GENERAL

Lonis Allis recommends the customer
stock on site spare parts to minimize
costly down time. Prices may be
aobtained from your local Louwis Allis
District Office.

Table 7.1 lists parts which have a high

4U-6
11/17/86

SPARE FPARTS

probability of rneeding replacement,
such as fuses and PCBs.

Table 7.2 lists parts which have a
lower probability of needing
replacement, but which according to
econcamic analysis, the customer may
deem necessary to stock on site.
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Table 7.1. Spare Parts - High Replacement Probability
(2087230 VAC UNITS)
FART RECOMMENDED
INVERTER STOCKED
HF LOUIS ALLIS QUANTITY
DESCRIFPTION DESIGNATION RATING PART NUMBER FER DRIVE
CONTROL. POWER FUSE Ful 0,75 BUSSHAN AGC—-2A ]
THRU 2 AMPS, 250 VAC
]
7.5 BUSSMAN FGA-3A
THRU 3 AMPS, 250 vAC
40 NON-TIME DELAY
DC BUS FUSE Fuz 0,75 BUSSMAON ARC-8A 5
1 BUSSMAN ABC-10A
2 BUSSMAN ARC-13A
3 BUSSHAN KLM-20A
20 AMPS,
600 VAC/500 VDO
FAST ACTING
5 BUSSMAN KLM-30A
30 AMPS,
600 VAC/S00 vDC
FAST ACTING
AC LINE FUSE FUR 7.5, 10 BUSSHAN FWX-100 5
Fus 75 AMP, 250 VAC
FUT SEMICONDUCTOR
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Table 7.1. Spare Farts - High Replacement Prabability (Continued)
(208/230 VAL UNITS)
FART RECOMMENDED
INVERTER STOCKED
HP L.OUIS ALLIS GUANTITY
DESCRIPTION DESIGNATION RATING FART NUMEBER FER DRIVE
AC LINE FUSE FUR i5, 20 BUSEMAN FWX-100
(Cont inued) Fus 100 aMF, 250 VAC o
FuT SEMICONDUCTOR
25 RUSSMAN FWX~-150
150 AME, 250 VAC
SEMICONDUCTOR
30 BUSSMAN FWX-173
150AMI, 250 VAC
SEMICONDUCTOR
46 BUSSMAN FRX-200
200 AMP, 250 VAC
SEMICONDUCTOR
CONTROL. CIRCUIT NA Q.75 ARNI-889R (0OLD) i
RCE THRU
5 ARNI-~-B89D (NEW)
7.5 ARNI-8839R (OLD)
THRU ARNI-889E (NEW)
4Q
MAIN CIRCUIT PCE NR 0,75 ARNI-8920* i

ARNI-B892E*

]

ARNI-892C*

*ARNI-892A, B, or C has appropriate R21, HCT, BTR7, and MS1l already maounted.
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Table 7.1. Spare Parts - High Replacement Probability (Continued)
(208/230 VAC UNITS) ;
PART RECOMMENDED
INVERTER STOCKED
HF LOUIS ALLIS QUANTITY
DESCRIPTION DESIGNATION RATING FART NUMBER FER DRIVE
BASE DRIVE PCR NA 3, 5 ARNI-891A 1
7.5 ARNI-913R
THRU
20
25 ARNI-315R
THRU
40
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TARLE 7.1. Spare Parts - High Replacement Probability (Comtivued)
(460 VAL UNITS)
FART RECOMMENDED
INVERTER STOCKED
HF LOUIS ALLIS GUANTITY
DESCRIPTION DESIGNATION RATING FART NUMBER FER DRIVE
CONTROL. POWER FUSE Fil i1 THRU & KTH~R—3H i
7.5 THRU FCI-3A
30
40, 50 PC1-5A
&0 THRU PC1-10A
100
DC BUS FUSE Fug i THRU & BUSSMANN FWP20 i
20 AnMPs, 72OVAC
ULTRA FAST
ACTING SHORT-
CIRCUIT PEAK
CURKRENT
LIMITING
SEMICONDUCTOR
7.5, 10 EBUSSHANN FWP40
15 BUSSHAN FWR&O

EBUSSHAN FWFBO0

BUSSHAN FWR100

40, 50 EBUSEMAN FWR1E0
£0 RUSSHAN FWRZ00
75 EBUSSHAN FWR250
100 BUSSMAN FURI00




e B

T

o

TARLE 7.1. Spare Parts - High Replacement Probability (Cortinued)
{460 VAC UNITS)
PART RECOMMENDED
INVERTER STOCKED
HF LOUIS ALLIS QUANTITY
DESCRIPTION DESIGNATION RATING FART NUMBER FER DRIVE
AC LINE FUSE FUR 7.5, 10 BUSSMAN FWH4O 3
Fus 15 BUSSHMAN FWHBO
FUT 20, 25 BUSSMAN FWHBO
30 BUSSMAN FUWH100
40, 50 BUBSMAN FWH150
60 BUSSHMAN FWHZ00
73 BUSSHMAN FWH2S50
100 RUSSHMAN FWH300
CONTROL CIRCUIT RCH N/A 1 THRU 15 | ARNI-88%9E (0OLD) 1
ARNI-B889E (NEW)
20 THRU | ARNI-883C (OLD)
30 ARNI-889F (NEW)
40 THRU | ARNI-88%9F
100
BASE DRIVE PCR N/A 1 THRU 3 ARNI-891D 1
5 ARNI-B891E
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TABLE 7.1. Spare FParts - High Replacement Probability (Continued)
(460 VAC UNITS)
4
PART RECOMMENDED
INVERTER STOCKED
HF LOUIS ALLIS BUANTITY
DESCRIPTION DESIGNATION RATING PART NUMBER FER DRIVE
BASE DRIVE PCH N/A
{(Comt inued) 7.5, 10 ARNI-315C i
15 ARNI-315D
20, 25 ARNI-3100C
30 ARNI-9i0C (OLD)
ARNI-910D (NEW)
40, 50 ARNI~910D
60 THRU ARNI-910E
100




4U-6

11/17/86
TABLE 7.32. Spare Parts - Low Replacement Probability
(2087230 VAC UNITS)
PART
INVERTER
HR LOUIS ALLIS
DESCRIFTION DESIGNATION RATING FART NUMBER
RESISTOR 1 ohm RZ1 3, 5 SCH306
4,7 ohm 7.5, 10 CRFZ216
£ ohm 15, 20 SCSOHA0
2 ohm 25 thru 40 SCH406
INVERTER TRANSISTOR GTR1 0,75, 1 MG1S66EL L
(6-in-1
module)
2 MGZOGEEL. 1
3 MG30GEEL. L
] MESOGEEL L
GTR1 7.5 MG7SHECL 1
GTR2
GTR3
(2—-in—1 10 MG1O0OHZCLL
module)
15, 20 GM1S0DY-H
GTR1-GTRE 25 thru 40 MGZOOH1ALE

GTR1A-GTREA
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Table 7.2. Spare Parts - Low Replacement Probability (Continued)
(208/230 VAC UNITS)
PFART
INVERTER
HF L.OUIS ALLIS
DESCRIPTION DESIGNATION RATING PART NUMBER
RECTIFIER MODULE REC1 0,75 thru & 10J4B41
RECz
3, 5 25J4B41
REC 1 7.5 THRU 20 100LER4T
REC 1 - 25 THRU 40 160L2641
REC 3
COOLING FAN FAN 7.5 THRU 20 109-008
FAN 1, 25 THRU 40
FAN &
CONTROL T1 0.75 THRU 2 SPAN0147R3T7
CIRCUIT
TRANSFORMER
3, 5 SP3N0147FR38
7.5 THRU 20 SR3IN0I4TR40
2% THRU 40 SP3NO14TR4E
THERMOSTAT ™1 7.5 THRU 40 US-e02RYTFL
AC TIMER ACT 7.5 THRU 490 ACT—-1A

7-9
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TABLE 7.2. Spare Farts — Low Replacement Probability (Continued)
(208/230 VAC UNITS)
PART
INVERTER
HP LOUIS ALLIS
DESCRIFTION DESIGNATION RATING FART NUMERER
HALL EFFECT HCT 0.73, 1 LCS*
CURRENT TRANSFORMER
& LCE*

NNC-20CTS
100R/4

NNC~20CTA
125R/ 4

40

NNC~-20CTA
185A/4

*#Mounted on Main Circuit PCE ~ See Table 7.1.

7-10




Table 7.2. Spare Parts.
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Low Replacement Probability (Continued)

(460 VAC UNITS)

FART
INVERTER
HF LOUIS ALLIS
DESCRIPTION DESIGNATION RATING FART NUMBER
RESISTOR %1 ohm R&1 1 THRU & SCH306
20  ohm 7.9, 10 SCH40G
10 ohm 15 SCH406
R21, R&iA 40, S50 SCH406
2.9 ohm Re1 20 THRU 30 SCH406
RE21, RziA 60, 100 SCHN11O
6.2 chm 75
INVERTER TRANSISTOR GBTR1 1 THRU 3 MGZESMECKE
GTRZ
GTR3
{(-in—1
module)
5 THRU 10 MESOM2CKE
158 MG7SM2CK1
20 THRU 30 MG150M2CKT  (OLD)
ME1SONZCKT (NEW)
GTR1-GTRE 40, 90 MG300ONIFKI
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Table 7.2. GSpare Farts - Low Replacement Probability (Continued)
{460 VAC UNITS)
FART
INVERTER
HF LOUIS ALLIS
DESCRIPTION DESIGNATION RATING FART NUMBER
INVERTER TRANSISTOR GTR1I-BTRE 60 THRU 100 MGI0ON1FK1
{Cont inued) GTR1A-GTREA
RECTIFIER MODULE REC 1 THRU 10 30UeR4
15 S0UER41
20 THRU 30 100U6P41
REC1-REC3 40, 50 160U2641
REC1-REC3 &0 THRU 100
REC1A-REC3A
COOLING FAN FAN 15 103-008
FANL, FANZ 20 THRU 30
FAN 40, 30
FAN1, FANZ &0 THRU 100 ER148D
TRANSFORMER T1 1 THRU S SP3NO147R48
7.5 THRU 15 SPANQL4TP44
20 THRU 30 EP3NO147R30

~
!

-

o
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Table 7.2. Spare Parts - Low Replacement Probability (Continued)
(460 VAC UNITS)
FART
INVERTER
HE LOUIS ALLIS
DESCRIPTION DESIGNATION RATING FART NUMBER
TRANSFORMER T1 40 THRU 50 SPNO1SSPE3
{Cont irmed) &0 THRU 100 SRINOISEREE
THERMOSTAT Tmi 15 THRU 100 US~602RYTFL
AC TIMER ACT 7.5 THRU 100 ACT-1A
HALL EFFECT HCT 1 THRU 7.5, NNC—-20CTA
CURRENT TRANSFORMER 30 73R/ 4
10, 20 NNC-20CTA
100R/4
15 NNC-20CTA
150R/4
25 NNC-20CTA
85R/4
40 NNC—-20CTA

185A/4
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