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SECTION 1
GENERAL DESCRIPTION
1.1 INTRODUCTION

This instruction manual contains information on the installation,
operation, calibration, and maintenance of the California Instru-
ments Model 1503L-3M AC Power System.

1.2 SPECIFICATIONS

Table 1-1 contains the operating specifications of the 1503L-3M AC
Power System. All specifications are tested in accordance with
standard California Instruments test procedures. The following
specifications apply for operation at 100% of full scale voltage,
using external sense, 25 t1°C, after 15 minute warm-up and under
constant line and load conditions.

TABLE 1-1
OUTPUT SPECIFICATIONS

~ Total power: 1667 VA at 100% of voltage range at 35°C.
1500 VA at 100% of voltage range at 50°C.

Power/phase: 556 VA at 100% of voltage range at 35°C.
500 VA at 100% of voltage range at 50°C.

Power factor: 0 to 1.0.

Current/phase: 135V _RANGE 270V _RANGE
35°C 50°C 35°C 50°C
4.12 3.70 2.06 1.85

For other voltage ranges: Current per Phase =
VA (per phase) /voltage range

Peak repetitive current per phase: 250% of the current rating at
50°C

Peak nonrepetitive current per phase:
270% of the current rating at 50°C (10 milliseconds).

Voltage range: 0 and 270 (Standard)
67.5 and 135 (LV Option)
156 and 312 (HV Option)
200 and 400 (EHV Option)

Total Distortion (to 300 kHz, at full-scale voltage driving full
linear load):

1% from 45 Hz to 2 kHz,

2% from 2 kHz to 5 kHz.

1



OUTPUT SPECIFICATIONS (continued)

Line regulation: 0.02% for +10% line change.
Load regulation: 0.05% no load to full load.
Frequency range: 45%* Hz to 5 KHz (at a 50°C maximum current
only)
45*% Hz to 1 KHz (EHV option)
45*% Hz to 2 KHz at 35°C maximum current
Frequency Resolution: 0.1 Hz to 99.9 Hz
1 Hz from 100 to 999 Hz
0.01 KHz from 1.0 to 5.00 KHz

Frequency accuracy (at 25 degrees C):
+*0.005% of programmed value.

Phase angle accuracy: (each phase similarly loaded)

Phase B and C realitve to Phase A: 3 degrees

PROTECTION

Output overload: Will operate at a constant current
for an overcurrent condition

Output short circuit: Immediate shutdown

Invalid Frequency: Immediate shutdown to 0 volts

Input Overvoltage: Causes a trip of the circuit breaker

Sense line fault: The output ovltage increases 15%

OverTemperature: Shutdown to 0 volts with automatic
restart

Loss of Input Phase: No output for loss of Phase B or C.

Normal operation at reduced power
with loss of Phase A.

MEASUREMENTS (at 25°C ambient)

Front Panel analog voltmeter. Accuracy +5% of reading.

NOTE(*): Operation down to 17 Hz at reduced output voltage



SUPPLEMENTAL SPECIFICATIONS
LINE INPUT

Voltage: 103 - 127 vac,
206 - 254 vac.

Current: 27 amps max.

Frequency: 47 - 440 Hz.

Efficiency: 75% typical.

Surge current (turn-on): 185 amps max.
SUP?LEMENTAL OUTPUT SPECIFICATIONS

Full current range:
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OUTPUT VOLTAGE 1)
Output noise (20 kHz to 1 MHz): 60 millivolts rms (typical)
Voltage temperature coefficient: *0.02V/degree C.
Voltage stability (24 hours, constant line, load and temp.):
+0.015% of full scale.
Steady~-State Output Impedance (ohms)

= (Voltage Range) x (0.0005)/Full-load current

Frequency Range
At less than Full Scale Voltage: (Refer to graph below)
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SUPPLEMENTAL OUTPUT SPECIFICATIONS (continued)

Frequency Temperature Coefficient: +5 ppm of value per °C
Frequency Stability: +15 ppm of value per year

Isolation (line input to output): greater than 500 vrms.
Front panel controls:

Power on/off circuit breaker

Current Limit: 1-turn pot for 0 to 100% of rated output

current

Frequency: 3-turn roatary switches. 3-position toggle

switch for Frequency Range

Voltage Amplitude: Varied by 10-turn pot

Voltage Range: HI/LO set by toggle switch
Remote Shutdown: A logic Low input will program the voltage to
0 and open the Output Relays

External Sense: Compensates for up to a 10% drop in the load

lines.

External Modulation: An input of 0 to 10V Ims and DC to output -
frequency generates o to 10% amplitude
modulation

Indicators: Output Overload, Overtemperature, Power On, High

Voltage range, Frequency Fault, 300 volt analog

meter with 5% accuracy.
Dimensions: Width - 19" (48.3 cm).
Height - s5,25n (13.3 cm).
Depth -~ 23.,1n (58.7 cm).
Weight: 85 1bs (38.6 kg).

Material: aluminum - front panel, top cover.
steel - rear panel, chassis.

Finish: front panel - painted gray 26440 per Fed Std 595,
steel - zinc plate type 2, class 2.
aluminum - iridite.

Air intake/exhaust: intake from sides, exhaust to rear.

Modularity: modular construction of alil major assemblies.



SUPPLEMENTAL SPECIFICATIONS (continued)

Connectors:
Input - Kulka 9-85-3.

Output - Kulka 3695A-8.

Sense - Amp 1-480705-0
with Amp 350689-1 socket contacts.

Sense mate - Amp 1-480704-0
with Amp 350690-1 pin contacts.

Interface - 3M 3367-1000 socket.k

Interface mate - 3M 3366-1001 plug.

Chassis slides: Zero Manufacturing CTN-1-20-E94.
Operating temperature: 0 to 50 degrees C.
Storage temperature: -40 to 85 degrees C.
Operating altitude: O to 6000 feet (0 to 1830 meters).
OPTIONS
LK: Allows unit to be operated as a master (LKM option) or slave
(LKS option) in synchronization with other California Instruments
controllers. The LK option cannot be used if the AX option is
installed.
Lv: Low voltage output; 0 to 67.5 Vrms/0 to 135 Vrms.
HV: High voltage output; 0 to 156 Vrms/0 to 312 Vrms.
EHV: Extra High Voltage output; 0 to 200Vrms/0 to 400Vrms.

2P: Two phase output; Phase B is disabled and Phase C is set to
90 degrees with respect to Phase A.

AX: Auxiliary outputs; provides low power fourth and fifth phases,
D and E. The AX option cannot be used if the LK option is
installed.

(All specifications at 25°C and verified with TRMS voltmeter.
The Phase D sense lines must be connected to the Phase D
output.)



OPTIONS (continued)
Phase D
Voltage: 26.0 Vrms +2%, fixed.
Current: 3.0 Arms, max.
Frequency: 360 to 440 Hz (tracks main outputs).
Phase: Tracks Phase A.
Phase accurécy: 12 degrees, all outputs at half load.
Distortion: 1%, maximum with linear load.
Line regulation: +0.05% using external sense.
Load regulation: #0.05% using external sense.
Phase E
Voltage: 5.0 Vrms +5%, fixed.
Current: 5.0 Arms, max.
Frequency: 360 to 440 Hz (tracks main output).
Phase: Tracks Phase A.
Distortion: 1% maximum with linear load.
Line regulation: +0.1%.
Load regulation: +10%.

RPV: 0 to +10 VDC input for 0 to full-scale output voltage. This
option is not availabe with External Modulation.



1.3 GENERAL DESCRIPTION

The California Instruments Model 1503L-3M is a high efficiency, low
distortion power source that provides up to 1667 VA three phase
power. The 1503L-3M is illustrated in Figure 1-1. Full power
output is available in two voltage ranges and over the frequency
range from 45 Hz to 2000 Hz. 1500VA three-phase power is available
from 45 Hz to 5000 Hz. The EHV option is limited to 1000 Hz.
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CAUTION

Voltages up to 480 VAC are available in certain
sections of this power source. This equipment
generates potentially lethal voltages.

DEATH

on contact may result if personnel fail to observe
safety precautions. Do not touch electronic
circuits when power is applied.






SECTION 2
INSTALLATION AND ACCEPTANCE
2.1 UNPACKING
Inspect the unit for any possible shipping damage immediately upon
receipt. If damage is evident, notify the carrier. DO NOT return

an instrument to the factory without prior approval.

Do not destroy the packing container until the unit has been
inspected for damage in shipment.

2.2 POWER REQUIREMENTS
2.2.1 AC LINE VOLTAGE

The 1503L power source has been designed to operate from either of
the following AC line voltage ranges:

1) 103 to 127 volts
2) 206 to 254 volts.

CAUTION

The 1503L will be damaged if it is operated at an input
voltage that is outside its configured input range.

The input voltage range is set at the factory. Section 2.3 gives
the procedure to change the input voltage range.

2.2.2 LINE FREQUENCY OPERATING RANGE

The 1503L power source has been designed to operate over the line
frequency range from 47 Hz to 440 Hz.

2.2.3 INPUT POWER

The input power to the 1503L power source depends upon line and
load conditions and may be as high as 2300 watts.

2.3 INPUT VOLTAGE RANGE SELECTION
WARNING
Voltages up to 360 VDC and 270 VAC are present in

certain sections of this power source. This
equipment generates potentially lethal voltages.

DEATH
on contact may result if personnel fail to observe
safety precautions. Do not touch electric

circuits when power is applied. Servicing should
only be performed by trained personnel.
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