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SECTION I

1.0 GENERAL IMFDRMATION
1.1 CONTROLLER DESCRIPTION

The Amicon Typact Series TPa2 drive controls allow the speed of s OC motor to be adjusted by
varying the armature voltage. The IP&2 is » non-regenerative control.

The TPa2 converter is designed for use on integrel horsepower DC motors snd ;lly be spplied to
single phase OC drive applicaetions within the following ratings.

*230VAC *10% S0/60 Hz 11SVAC *10% 50/60 Hz
180VDC Armature 90YDC Armature
200vDC Field 100VDC field

1/8 - 1=1/2WP 1/8-3/4WF

1.2 ASSEMELY LOCATION

1. Control Boerd
2. Customer Control

Circuit Terminale T
3. 1D Tag

foooloocicoolooofoe clo o]

@——pFeoos9 o [l




— — -
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®_

1. Pulse Transformer $. AC Line Input 9. Current Transformer
2. Power Bridge 6. Armature Output 10. Field Bridge
3. Control transformer 7. Field DC Output
&. F3 Control Transformer 8. field AC Input
Fuse

1.3 CONTROLLER 1.D.

The TPa controllers utilize a standard model rumber code. This model number can be found on &
nameplate lucated on the lower inside panel of the controi. The model number specifies the
controller ratings. A typical control would be TPa2-121A. A description of the number letter

cade is shown below:

15

TP a2, 12, 1 A AL

A

Ssries

Maximum cont inuous)
armature current

=Amicon LYPALE
| quadrant operstion —-. we————m—— e . Type TPa2-121A-1KP
No. 124670 tow 6.6A

U 230 V~Uon 180v-1 60 Hz

AC input voltage]
A = 230vAC

Controller]
Hnrsepower_[




1.4 SPECIFICATIONS

AC LIME VOLTAGE

AC Input Ypltage

Line Voltage Varistion
Line Freg. Yaristion 50 Hz
Line Freq.Veriation 60 Hz

48 to 52 Hz
58 to 62 Hz

115/230VAC Nominal
+10% of Nominal

ARMATURE RATINGS

Rated Armature Voltage
HP Range

Meximum Dutput Current

Control Service Factor

115YAC Input
S0VDC autput

1/8 - 3/a4HP
12Amps Continuous

230VAC Input
180VDC Output
/8 - 1-1/2WP
12Ampa Continuous

1.0

REGULATION

Armature Voltage Feedback

+5% of Base Speed
without IR Comp.
95% Losd Change

+2% of Base Speed
with IR comp Adjusted
95% Load Change

Tachometer Feedback

+1% of Base Speed, 95% Load
Change Standard Tach. or *.1% of
Base Speed with Precision Tachometer

FIELD RATINGS (230VAC Input)

Field Voltege
Field Current

100V/200VDE *10%
ZA Haximum

ENVIRONMENTAL DATA

Storage Temperature
Dperating Ambient Chessis®
Operating Asbient Enclosure
Relative Humidity

(Storsge and Operational)
Operationel Altitude

0* to $5°C {32°F to 11°F)
0* to 55°C (32°F to 131°F)
0* to 40°C {32°F to 104°F)
D to 95% without condensation

To 3300ft (1000 meters} above

sen level
*hell-ventilated area
SHIPPING BWEIGHT 3 Lbs.
&4 1be. Boxed




TPa2 CONTROLLER POWER DISSIPATION CHART
Control W Power Dissipation Watts
TPR2-12A 1/8-1/2 21.5
TPa2-12A 3/4 »n.0
TPaZ-12A 1 38.0
Pa2-124 1-1/2 45.5
SECTION I

2.9 GCENERAL INSTALLATION REQUIREMENTS

The location of the TPaZ control is importent. To assure maximum perforssnce and normal
operating 1ife, the control should be instslled in an srea shere the following conditions exist.
*Ambient temperature does not exceed 40°C (104°F) on the outside of the enclosure or 55°C {131°F)
at the control. -

*Ambient temperature is not less than 0°C (32°F).

*Line voltege veriations are within *10% of nominal.

*Altitude sbove sea level is not more than 3300 ft. (1000 meters).
altitude derating will be required. Contact factory for this information,

"Ambient humidity is O to 95% without condensation.

*Clearance is provided for proper cooling of the control to allow ventilation. & inches should

' be provided st the top and bottom of the control.

*The control should not be mounted near sny hest generating device.

For operation above this

2.7 MOUNTING INORMATION

The mounting dimensions for the TPa2 ie illustrated below for chassis, penel mounted and

enclosure maunted controls.

ot w o
Standard NEMA Enclosure

Dimension Data jl "ﬁ -.'|2 e — D'.-i

NEMA | n— e Dia | f :
Type | #o | wo | 0* | Control —F Dit o) | t
L 16 | 16 & TFaz-121A .!:'1;: - .ﬂ
a |16 ] 16] 6 [ TPaz-1214 ot E '
12 6| 16| 6 | tPaz-121A ! '
uoL o

Dimension data listed is spprox. :: 4 D—‘l-;{
snd subject to change without W sp §
notice.  Contact Amicon for dim. noh HA ‘1
confirmation. " on @ ”
i n i

S ¢

PRINT :: T

POCKET ! 4, 3

g i 0 )

auh DOOR !

qu CLAMP it

hon (4

T '

I i

L




8 ] L 9 ] [ | v 1 t

L -l r PRV .
Sr008 Dia BeiTverd % pe-22-3 21 { oma
A LD &I [ ) — 2av0 —
.

F - ] A S WIS I‘l.’.c!’dqh-l“vﬂh
OO0 e | D | EEEEREE W3R ORI
SNOISN3WIQ 3NMLNO| EE=seic=s _
VI - grdLfese e
J— gu!!gsothﬂ. i ~ ,

%t

%o

ITA 3AIS . MIIA INOYS

\ -u“T

-'l/u Ld

v2iaag)

\ L‘_ﬂ\\l..._\n

¥
. "| L4
v

*J?.L-—

.!T\n .u\. [

% LX)




] ] L 1 9
: el . e - T I!l!!\lln-n-“lhl..ﬂwuhu
£80018 8 |ESsETEn
On D) | e B0 I IJEJ!E
LR0AVT TANVD VIZI -2ed L | EEETREEE

U )

Repiecimad FIOMINDT WRLLSION NN W TR Y

-. r LR
PR i v-@-Il 31 | »me
PP SMTA D MR AREr [ e —

o -unwvae unowd ()
29-smsns it ()

N - wo1av00 woson (©)

80- wusisay owuvee amvnae (3)
enss WNIAL ®

aviau touwod (7)

vigi-ps (O

Ol

ol

K1

2056 £01 O Duiknud




2.3 AC and DC POWER WIRING INSTRUCTIONS

When wiring the power section of the controller, use the wire size indicated in the chart below..
The controller retings are given by horsepower, AC line current and armature current. The 150%
rating is the current which can be supplied to the motor for 60 seconds. This information cen be
useful in determining sizes for circuit breskers, overloads end other current-sensing devices.
Refer to the controller ID Tag to determine the H.P. and voltage of the control being ingtalled.
Then determine the wire size from the chart below. The field wiring should be 16 Awg. 300 volt
ratad. ‘

*The TPa2 controls must be protected with fast ecting rectifier fuses installed in the AT line
to prevent damage to the power section thyristors. Proper fusing is svailable directly from
Amicon.

NOTE:
FAILURE TO PROPERLY PROTECT THE CONTROL WILL YOID THE WARRANTY,

*Fusing - Amicon approved rectifier fuses must be used to maintain the eguipment warranty. Listed
below are the recommended fuse sizes.

*Adequate circuit protection must be provided in accordance with spplicable codes.

Line Fuse Armgture Fuse
TPa2-1214 A25 x 12 Cheae Shawmut A2% x 12 Chase Shawmut

*Armsture Fusing is not normally required unless specified by applicable codes or user safety
requirements.

*All incoming wiring should be sized in sccordance with the netional electric code snd other
sppliceble local codes.

TPa2-121A Series Controller Rating NEC (NFPA 70) Wire Size Rated
600V _110°C_(230°F) rams
230VAC 180vDC - 200vDC AC
AC Line RMS DC Armature ~ Field Line RMS Armature
Full Load Amps full Load Amps Mex. | Current Wire Size 5 Wire 5ize
H P, 100% 150% 100% 150% | 100% 150% 100% . 150%
1/8 .8 1.2 1.1 2.2 2A 14 14 14 14
1/4 1.4 2.1 24 3.25 27 14 14 % 14
1/2 2.8 4.2 2.5 3.75 2A 1% 14 14 14
3/4 4.1 6.1 3.7 5.5 2A 14 14 L L] 14
1.0 6.6 9.9 é.0 9.0 2A 14 14 14 14
1-1/2 9.4 14 .1 8.5 12.75 24 14 14 14 14
115VAC S0vDC 100YDC AC
AC Line RMS DC Armature Field Line RMS Arsature
Full Load Ampa Full Load Amps Mex. { Current Wire Size Wire Size
HP. 100% 150% 100% 150% J00% 150% 100% 150%
1/8 1.6 2.4 2.2 3.3 2A 14 14 14 1%
1/4 1.8 2.7 2.5 3.75 2A 14 14 14 14
1/2 5.6 8.4 5.0 7.5 24 14 1a 14 14
3/a 8.2 12.3 1.4 1".0 2A 14 14 14 14




2.4 POWER WIRING

Use Figures 1 thru 13 as a guide in determining the power wiring of the control.
°Figure 1 illustrates the location snd wiring of the AC and DC power terminals.
*Figure 2-13 illuatrete the TPa2-121A Amicon standard psnel mounted control.

2.5 D.C. MOICR

#otors should be of & type primarily designed for use with armature voltege control supplied from
a rectified DC power source. The motor load should be in accordance with the normal valuse

specified by the manufecturer. -

Amicon provides a full renge of DC motors capable of operation with the TPaZ controller. These
motors are built to NEMA standards snd sre wpecifically designed for use with rectified power
sources. TPa2 controls are full-wave output controls; power supply Type K.

2.6 WOTOR INSTALLATION

Before instslling an approved motor, read the motor nameplate date to insure that the H.P.
reting, armature voltege snd field voltage marked on the data plate agree with the controller.
1f the motor was not supplied by Amican, make sure the motor is rated for rectified power
wsources, Type K. If an inconsistency is noted between the motor nameplate data and the contrel-

ler data, contact Amicon.
When mounting the motor, the following precautions should be cbeerved.

*Insure the motor is reted for the envirorment it will be used in.

*Lift the wotor by the 1lifting eye or slings.

®*Mount the motor on a rigid snd solid foundation. Insure proper mechanical alignment or damage
may occur to bearings when opersting.

*Replace sny covers removed for installation.

*Insure there is sufficient ares around the motor for proper cooling.

*Refer to the manufacturers instellation manual for edditional information.
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2.7 MOTOR ELECTRICAL COMNECTIONS

Before making sny connections, refer to the instruction manus] supplied by the motor manufecturer

to verify connections.

*If S1 and 52 (series field) windings are included with the motor, these connections should not
be used. Tape ends of lesds seperately.

**Ihis is & separate winding and is normally connected in series with the sotor armature. As
the armeture current is incressed, the winding will eid the field and when the armature
current is reversed, the winding will oppose the field. For reversing motor spplications,
this can result in control instability snd reduced torque in one direction. Contact Amicon for
sdditional information.

*p1{ and P2 leads sre motor thermostat connections. 1f a motor thermal switch is provided, this
contsct should be wired to the control logic to shut down the control or indicaste motor over
tempersture. Hotor thermal switches normally open on over tewpersture. Should motor overheating
be encountersd, it may require as wuch as 30 minutes for the motor thermal ewitch to return to a
normelly closed state. Should overheating continue, investigstions should be made to immedi-
stely resolve this problen.

*Typical motor connections 180 Arm/200 Field.

T FELD ST PUELD

| amaTunE L] |
I C ) I fa

L - 1]

o S

i 3 et Fa

_rrn
oY EEC T wpary Sty ST C T ipuY

See Section 4.1.2 for Field Circuit Connections

*for CW rotation facing the motor sheft, connect Al to positive st the control armature terminal
and connsct F1 to the positive field terminal st the control. )
*Motor Blowers - For sdditionel cooling of a OC motor, s motor mounted blower may be provided.
Typical motor blowers are operated from & 3 phase AC voltege, either 230VAC or 460VAC, See
blower motor wiring instructions. The direction of air flow must be into the DC motor. If the
direction ie incorrect, reverse two phases of the AC line at the blower terminals.

2.8 CONTROL CIRCUIT WIRING

The control circuit af the TPa2 is totally isolated from the high voltage power section. This

allows the control circuit to be connected to other external circuits without grounding problems.
When wiring the control circuits, proper wiring technique should be used.

*Avpid routing signal wiring with power wiring. (i.e. armature lsads, AC power leads, relay
logic AC witing or any other wiring which containe high voltsge or high currents).

*Use twisted pair or twisted shielded wire for reference signals. This will reduce the effects of
electrical noise interference in the control circuits. The shield wire should be connected to an
earth ground nesr the controller.

*On reference signals which will be routed over a distance of 25 fest or more, use twisted
shielded wire.

*On relays which are used to switch reference level signals thru the contscts, sn R-C suppressor,
{220 ohm. in series with .5WD 600Y capacitor) should slways be instslled on the coil of the
relay.

'Use Section & ss a guide in determining the connections for the control circuita. Figures 2 -13
also show a stendsrd interconnections disgram of sn Amicon panel mounted controls.
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2.9 TERMINAL DESCRIPTION

Refer to Drawing No. ESE 1520-1. This drawing j1lustrstes the necessary control fnput con-
nections. Terminel input comections are listed below.

Terminals ) Function

1 Speed feedback hi side.

2 Speed feedbeck 1o side {Ckt comm.)

3 +10 hi side of speed pot (FOR DIRECT /NMPUT)

4 ~10 hi eide of speed pat (For ACCEL USE)

5 Speed reference input +10VDC & 0.5mA *
é Auxilisry speed refsrence input +50VDC max. @ 0.5mA

? S

8 Circuit Common

10 Speed loop smplifier output

-10V = 150% srmsture current

11 Current loop input - negative input only -10Y max. @ 0.5 mA.
12 —_—

13 ———

14 e

15 SW3-1 "Off* external current limit input - "on™ internal pot ldn
16 -——

17 —

1B ----

19 +26VDC for enable circuit

20 External integrator block - for external operstion remove CV3 - zero block n

integnator +15 ensble n integretor

21 Enable input - Tie to +24 to ensble zero for disable
22 ——
23 ——
24 S—

25 —

26 P

27 -
28 Accelertion rate input (IAG ~V owLY)

29 —-——

30 Accelerstion rate output (QAC +V)
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