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Elgar One Year Warranty

Elgar Corporation (hereinafter referred to as Elgar) warrants its products to be free from defects in material
and workmanship. This product warranty is effective for one year from the date of shipment to the original
purchaser. Liability of Elgar under this warranty shall exist provided that:

the Buyer exposes the product to normal use and service and provides normal maintenance on
the product;

Elgar is promptly notified of defects by the Buyer and that notification occurs within the warranty
period;

the Buyer receives a Return Material Authorization (RMA) number from Elgar's Customer Service
Department prior to the return of the product to Elgar for repair, phone 800-73-ELGAR (800-733-
5427), ext. 295;

the Buyer returns the defective product in the original, or equivalent, shipping container;

if, upon examination of such product by Elgar it is disclosed that, in fact, a defect in materials
and/or workmanship does exist, that the defect in the product was not caused by improper
conditions, misuse, or negligence; and,

that Elgar markings and nameplates have not been altered or removed and the equipment has not
been repaired or modified by anyone other than Elgar authorized personnel.

This warranty is exclusive and in lieu of all other warranties, expressed or implied, including, but not limited
to, implied warranties of merchantability and fitness of the product to a particular purpose. Eigar, its agents,
or representatives, shall in no circumstance be liable for any direct, indirect, special, penal, or consequential
loss or damage of any nature resulting from the malfunction of the product. Remedies under this warranty
are expressly limited to repair or reptacement of the product.

CONDITIONS OF WARRANTY

To return a defective product, contact an Elgar representative or the Elgar factory for an RMA
number. Unauthorized returns will not be accepted and will be returned at the shipper's expense.

For Elgar products found to be defective within thirty days of receipt by the original purchaser,
Elgar will absorb all ground freight charges for the repair. Products found defective within the
warranty period, but beyond the initial thirty-day period, should be returned prepaid to Elgar for
repair.

Normal warranty service is performed by Elgar during the weekday hours of 7:30 am to 4:30 pm
Pacific time. Warranty repair work requested to be accomplished outside of normal working hours
will be subject to Elgar non-warranty service rates.

Warranty field service is available on an emergency basis. Travel expenses (travel time, per diem
expense, and related air fare) are the responsibility of the Buyer. A Buyer purchase order is
required by Elgar prior to scheduling.

A product found, upon inspection by Elgar, to be in specification is subject to an inspection fee and
applicable freight charges.

Equipment purchased in the United States carries only a United States warranty for which repair
must be accomplished at the Elgar factory.

9250 Brown Deer Road

San Diego, Cakfornia 92121
619/450-0005 = 800/733-5427

FAX: 619/458-0267 = TELEX: 211063 ELSD UR

“Committed To Quality....Striving For Excellence”



SAFETY NOTICE

BEFORE APPLYING POWER to the
System, verify that the Model 2000SL-
2TD-162 is properly configured for the
user's particular application.

WARNING

HAZARDOUS VOLTAGES |IN
EXCESS OF 280 VRMS, 400V PEAK
MAY BE PRESENT WHEN COVERS
ARE REMOVED. = QUALIFIED
PERSONNEL MUST USE EXTREME
CAUTION WHEN SERVICING THIS
EQUIPMENT. CIRCUIT BOARDS,
TEST POINTS AND OUTPUT
VOLTAGES MAY ALSO BE
FLOATING ABOVE (BELOW)
CHASSIS GROUND.

Installation and servicing must be
performed by QUALIFIED PERSONNEL
who are aware of properly dealing with
attendant hazards. This includes such
simple tasks as fuse verification.

Ensure that the ac power line ground is
properly connected to the input
connectorS or chassis. Similarly, other
power ground lines including those to
application and maintenance equipment
MUST be properly grounded for both
personnel and equipment safety.

Always ensure that facility ac input and
dc input power is de—energized prior to
connecting or disconnecting the input/
output power cables. Similarly, the
circuit breakerS must be switched OFF
prior to connecting or disconnecting input
power.

In normal operation, the operator does
not have access to hazardous voltages
within the chassis. However, depending
on the user's application configuration,
HIGH VOLTAGES HAZARDOUS TO
HUMAN SAFETY may be normally
generated on the output terminals. The
Customer/User must ensure that the
output power lines are properly labeled
as to the SAFETY hazards and any that
inadvertent contact with hazardous
voltages is eliminated.

Guard against risks of electrical shock
during open cover checks by NOT
TOUCHING any portion of the electrical
circuits. Even when power is OFF,
capacitors may retain an electrical
charge. Use SAFETY GLASSES during
open cover checks to avoid personal
injury by any sudden component failure.
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1.1 SYSTEM DESCRIPTION

The Elgar Model 2000SL-2TD-162 is a
2000VA power amplifier system
consisting of the equipment listed in
Table 1-1 below and illustrated in Figure
1-1.

Table 1-1. Model 2000SL-2TD-162 Equipment

| Quantity | ModelPartNumber | Des
1 1001SL-10TD-162 1000VA Power Source Master
1 1001SL-10TD-163 1000VA Power Source Slave
1 PIP9023-3T-142 Plug-In Programmable Oscillator
1 400SR Blank Plug-In 400DPB Configuration
1 5970171-01 Cable, Power Input
1 5970172-01 Cable, Power Interface
1 5970173-01 Cable, Signal Interface

The System Manual consists of the
sections listed in Table 1-2 below.

Table 1-2. Model 2000SL-2TD-162 System Manual Sections

A Sectioh A
I SYSTEM DESCRIPTION N/A
I OPERATING MANUAL for the PLUG-IN M809200-01
PROGRAMMER MODEL PIP 9023
i SERVICE MANUAL for the PLUG-IN M809200-02
PROGRAMMER MODEL PIP 9023
v OPERATING MANUAL for the AC POWER M071001-01
SOURCE MODEL 751SL/1001SL/1751SL
Vv SERVICE MANUAL for the AC POWER SOURCE M071001-02
MODEL 751SL/1001SL/1751SL
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The System Specifications
contained in this section take
precedence over the comparable
specifications contained in
Sections Il through V.

The system is configured as a two
amplifier, 2000VA, two or three phase
power source consisting of a Master
1001SL-10TD-162 and Slave 1001SL-
10TD-163 with each Model 1001SL unit
supplying 1000VA of the power. The
Master unit contains the Plug-In
Programmable Oscillator, Model
PIP9023-3T-142, a microprocessor
based programmable oscillator with GPIB
interface. The GPIB interface connector
is accessible at the rear panel of the
Master 1001SL power source. The
Slave unit contains the 400DPB Plug-In.

Refer to Figure 1-2 and the following
specification data for additional
information.

The PIP9023-3T-142 allows
programming of system phase angle,
frequency, current, current limit, voltage
and voltage ranges. It also measures
the actual output parameters of RMS
voltage, RMS current, true power and
phase angle. A front panel keyboard and
digital display provide manual control of
these functions.

Refer to paragraph 1.4 for additional

programming and operational
information.

1-2

There are two operational "Formats" that
are programmable from the Master unit:

FORMAT 2, Two Phase 2000VA:

The system will initialize at power-on in
this 2000VA two phase format with the
phase angle set at +90° on the 0V to
130V range. Voltage is set at zero and
frequency is set at 400 Hz. The output
relay is open. All functions are
operational in Format 2.

FORMAT 3, Three Phase 2000VA Wye:

The Format 3 mode has the system
connected as a three phase, four wire
wye output. The phase angle is fixed at
120°/240° and the output voltage range
is fixed at OV to 130V. Phase angle
programming and the 260V range are not
operational in Format 3.

Refer to paragraph 1.4 for programming
information on Format 2 and Format 3.

1.2 SYSTEM SPECIFICATIONS
1.2.1 INPUT CHARACTERISTICS

Voltage: 115 VAC, +10%, single phase.

Current: 60 Amperes, maximum.

Frequency: 47 to 63 Hz.
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1.2.2 QUTPUT CHARACTERISTICS

1.2.2.1 Voltage

0 to 130 VAC or 0 to 260 VAC in single
phase or two phase operation.

0 to 130VAC line to neutral in three
phase operation.

Accuracy: +0.2% of full.scale (FS) from
5% of FS to FS.

Resolution: 0.1 VAC.

Control: Each phase is independently
programmable via the Local front panel
keyboard of the PIP or by Remote GPIB
per IEEE 488.

Range Relays: The relays are mounted
internally for selecting the OV to 130V or

the OV to 260V output voltage ranges via
the IEEE 488 GPIB. The 260V range is
available in two phase operation only.

Qutput Relay: The relay is mounted

internally for connecting and
disconnecting the output for use with the
Confidence CNF test.
1.2.2.2 Current
9.10 A RMS (17A repetitive peak) at 130
VAC; 4.55 A RMS (8.5A repetitive peak)

at 260 VAC in single and two phase (A &
B) operation.

5.75 A RMS (10A repetitive peak) at 130
VAC in three phase (A, B & C) operation.

1223 Current Limit

Each - phase is independently
programmable from 5% to 100% of full
scale current.

Accuracy: +0.1% of FS from %5 of FS
to FS.

Resolution: 0.1 A RMS.

Control: Local front panel keyboard or
Remote GPIB per IEEE 488.

Frequency

45 to 999.9 Hz in two or three phase
format.

1.2.2.4

Accuracy: +0.001% of programmed
value.
Resolution: 0.1 Hz.

Settling: One-half cycle or less at new
frequency.

Control: Local front panel keyboard or
Remote GPIB per IEEE 488.

Phase Angle

Programmable from 0° to 399° in two
phase operation only.

1.2.25

Fixed at +240°\+120° in three phase
operation.

ccuracy: +1° from 45 to 999.9 Hz.
Resolution: 0.5°.
Control: Local front panel keyboard or

Remote GPIB per IEEE 488 in two phase
operation only.

1-5
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1.2.2.6 Load Regulation
+1% from no load to full load.
Line Requlati

+0.25% at rated load for a +10% input
line voltage change from the nominal.

1.2.2.7

1.2.2.8 onse
50 psec or less.

1.2.2.9 Amplitude Stability

+0.25% of FS for 24 hours; +0.10% for
1000 hours at constant line, load and
temperature after 30 minutes warm up.

1.2.2.10 t Coeffici

Amplitude: 0.025% per °C.

Frequency: 5 PPM per °C, from 0°C to
55°C.

1.2.2.11 Power Factor

100% of rated output VA into loads of
unity to 0.7 leading or lagging.
1.2.2.12 otal Harmonic Distortio

1% maximum from 45 to 999.9 Hz at
rated load.

1.2.2.13 Overload, Short Circuit
Protection

Automatic electronic current limiting
senses excessive load current and/or low
power factor. The PIP 9023 senses
overcurrent or voltage drop, resulting in
an SRQ Status Byte and a system
shutdown. '

1-6

1.2.2.14 Thermal Protection

A thermal switch in each 1001SL senses
excessive heatsink temperature, resulting
in a PIP 9023 SRQ Status Byte and
system shutdown.

Monitori

Yoltage: Analog meter (0 to 300 VAC)
on each 1001SL source front panel;
Local digital readout at the front panel of
the PIP9023; or via GPIB using the Built-
In-Test. Refer to paragraph 1.2.3 for
other monitoring capabilities.

1.2.2.15

Note

The 1001SL front panel binding
posts can be used in the two
phase format for monitoring output
line to neutral voltage and
frequency for that unit. They are
intended for use as test points
only, not load connections. In the
three phase format, the binding
posts will not read accurately.

1.2.3 ATE FEATURES

1.2.31 IEEE 488 Programming

The Model PIP9023-3T-142 Plug-In
Programmable Oscillator is a
microprocessor based |IEEE 488 GPIB
controller. Refer to paragraph 1.4 for
programming information and examples.

1.2.3.2 Programming Language

The system utilizes an ATLAS Based
Language Extension (ABLE) Syntax.
Refer to paragraph 1.4 for programming
information and examples.
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1.2.4 ADDRESS SWITCH

The Listen and Talk Address to which
the PIP will respond is determined by the
setting of the Address Switch. It is set
on Address 17 (DECIMAL) when
shipped. Refer to paragraph 1.4 for
programming information and examples.

1.2.5 INTERNAL MEASUREMENT
SYSTEM :

The system has a Test Measurement
System built in for measuring voltage,
current, power, frequency and phase
angle. It reports data over the GPIB bus
via SR1 and to the front panel digital
readouts. The following specifications
apply to the measurement system:

1.2.5.1 Voltage

Resolution: 0.1 VRMS from 0 to 260
VRMS.

Accuracy: *0.1% of FS and +0.05% of
reading.

[emperature Coefficient: +0.01% of FS

and +0.01% of reading per °C average.
1.2.5.2 Current
Resolution: 0.01A from OA to 10A.

Accuracy: *0.1% of FS and +0.05% of
reading.

Crest Factor: 3.5:1, minimum.
[emperature Coefficient: +0.02% of FS

and +0.01% of reading per °C average.

1.2.5.3 Power

Bange: (Format 2): 2000 Watts, 1000
Watts per phase, A and B phase only in
two phase; (Format 3): 2000 Watts, 1000
Watts per phase, A and B phase only in
three phase.

Besolution: 1 Watt.

Accuracy: +1.0% of FS and +0.5% of
reading.

Temperature Coefficient: +0.01% of FS

and x0.02% of reading per °C average.

Erequency
Range: 0 to 999.9 Hz.

1254

Resolution: 1 Hz.
Accuracy: 1 Digit (1 Hz).

Temperature Coefficient: +1 Digit, 0°C to
50°C.

1.2.5.5 Phase Angle
Range: 0° to 360°.
Resolution: 1°.

Accuracy: +1° and *1 Digit from 45 to
999.9 Hz.

1-7
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1.2.6 GENERAL SPECIFICATIONS

1.2.6.1 erati atur
Range

0°C to 55°C.

1.2.6.2 Operating Humidity
Range

Up to 95%, non-condensing.

1.2.6.3 Dimensions

Two pieces, each 1001SL: 7.0" high,
19.0" wide, 22.0" deep.

Total Panel height: 14.0".

1.2.6.4 Cabinet Mounting
Standard 19" RETMA rack mounting
using one set of 20" rack slides, type
CTN-120 (Zero Manufacturer) for each
1001SL unit.

1.2.6.5 et Weight

125 Ibs., each 1001SL unit; 10 Ibs.
(approximate), PIP 9023 and cables.

260 Ibs. total.

1.2.6.6 Front Panel Finish

Light Gray, color #26408 per Federal
Standard 595A with black silkscreen,
color #27038.

1.2.6.7 Cooling

Forced air blowers mounted internally
with side air intake and rear air exhaust.

1-8

1.3 INSTALLATION

The Elgar Model 2000SL-2TD-162 has
been fully aligned and tested prior to
shipment. Therefore, the instrument is
ready for immediate use upon receipt.

The following checks should be made
before placing the system in service to
ensure that the instrument was not
damaged during shipment.

WARNING

The Model 2000SL-2TD-162 weighs
260 Ibs.!

WARNING

Hazardous voltages are present
when operating this equipment.
Read the "SAFETY" notices on
page ii prior to performing
installation, operation, or
maintenance.

1.3.1 UNPACKING

Perform a visual inspection of the
shipping containers prior to accepting the
packages from the carrier. If extensive
damage to any of the shipping containers
is evident, a description of the damage
should be noted on the carrier's receipt
and signed by the driver of the carrier
agent.
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If damage is not apparent untl the
containers are unpacked, a claim for
concealed damage should be placed with
the carrier. In addition, the shipping
containers and filler material should be
saved for inspection. Forward areport of
damage to the Elgar Service Department.
Elgar will provide instructions for repair or
replacement of the system.

If the system needs ta be returned to
Elgar, suitable shipping containers and
packing materials must be used. If
proper packing material is not available,
contact Elgar to provide containers and
shipping instructions.

1.3.2 RACK MOUNTING

The Model 2000SL-2TD-162 is
designed for installation in a standard
RETMA electronic equipment rack; rack
slides are provided. Install the two
1001SL power sources so that the fiow
of cooling air through the side panels and
rear panel are not obstructed.

Refer to Figure 1-3 for the installation
drawing.

1.3.3 INPUT POWER CONNECTION
Input Connector Interface (J2)

Pin A: Input Line High
Pin B: Input Line Neutral
Pin C: Input Chassis

Each 1001SL has an input power cord
supplied (part no. 5970171-01). The
power cord must be screwed onto the J2
MIL-SPEC connector (type MS3102A-
16-10P) on the rear panel of each
1001SL.

The power cord plug is rated at 30
Amps, 125 VAC and is a NEMA type L5-
30P. The mating receptacle is a NEMA
type L5-30R. Total line current for the
system is 60 Amps.

1.3.4 QUTPUT POWER CONNECTION

Output Connector Interface (J3)
Pin A: A Phase Output High
Pin B: B Phase Output High
Pin C: C Phase Output High
Pin D: Neutral Output
Pin E: Output Chassis

The Master 1001SL unit (Model 1001SL-
10TD-162) contains the output
connector, J3, for the system. A mating
connector is supplied for J3. The J3
chassis connector is type MS3102A-18-
11S; the J3 mating connector is type
MS3106A-18-11P with strain relief type
MS3057-10A-1.

Wire J3 mate using #12 gauge wire as
shown in Figure 1-3.

1.3.5 POWER INTERFACE CABLE
INSTALLATION

Connect cable 5970172-01 between J4
of Model 1001SL-10TD-162 and J4 of
Model 1001SL-10TD-163.

1.3.6 SIGNAL INTERFACE CABLE
INSTALLATION

Connect cable 5970173-01 between J1
of Model 1001SL-10TD-162 and J1 of
Model 1001SL-10TD-163.

1-9
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1.4

1.4.1

OPERATION
SYSTEM POWER ON

Perform the following:

1.

Ensure that the Signal Interface
Cable is connected between the
J1 connectors on each 1001SL.

Ensure that the Power Interface
Cable is connected between the
J4 connectors on each 1001SL.

Plug the line cord from each
1001SL unit, Model 1001SL-
10TD-162 (Master) and Model
1001SL-10TD-163 (Slave), into
115 VAC, 30 Amp line receptacles
(60 Amps total current required).

Connect the pre-wired output
cable from J3 on the Master unit
to the load.

Apply power to each 1001SL by
turning on each circuit breaker.
The green "Power On" indicator
will illuminate.

After approximately 20 seconds
the automatic "Confidence Test"
(CNF) will be completed and a
CF99 code should be displayed
on the digital readout of the PIP
9023 indicating a "Confidence
Pass" condition.

If any other code is displayed,
refer to Tables 1-3 and 1-4 below
for failure information. To verify
the failure, run the CNF from the
PIP 9023 keyboard while the
system is still running by keying in
the sequence “2nd", “1*.

If any of the CNF tests show a
failure, the Test Measurement PC
Board is tested before setting the
SRQ. If the confidence test is run
from Local, the SRQ will be set
and an appropriate display will be
shown. This is true also for the
power on confidence test.

If a CF99 pass is displayed, the
system is ready for use. Continue
with step 6.

Table 1-3. Special Status Byte Codes

" y | StatusByte |
A Phase Amplifier Failure
CF91 91 B Phase Amplifier Failure
CF92 92 Oscillator Output Failure
CF93 93 Oscillator Frequency Error
CF94 94 Phase Angle Error
CF95 95 Range Relay Failure
CF96 96 Test Board Failure
CF99 . 99 Passed Confidence Test
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Table 1-4. Standard Status Byte Codes

64 Servo Error Will shut down Power Source.
67 Overvoltage Error Will shut down Power Source.
71 Current Limit A Phase Will shut down Power Source.
72 Current Limit B Phase Will shut down Power Source.
74 | Syntax Error
75 Command Error
76 Input Buffer Overflow
77 * Over Temperature Will shut down Power Source.
78 Test Board Overloaded
79 Test Board Data Available

* —  Special error code for over temperature.

6. See Section Il for specific PIP 1.4.2 ABLE LANGUAGE SYNTAX

9023 operating instructions and SPECIAL COMMANDS
paragraph 1.4.2 for special ABLE
commands. 1.4.21 EORM 2

Note This command selects the relay

configuration for two phase operation.

The operator should be thoroughly This is a stand alone message and
familiar with the contents of cannot be sent as part of a message
Section Il (PIP 9023 Operating string.
Manual) prior to using the PIP
9023. 1.4.2.2 FORM 3

This command selects the relay
configuration for two phase operation.
This is a stand alone message and
cannot be sent as part of a message
string. While in Format 3, PANGB,
PANGC and RNG are not valid
commands.
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1.5 PARTS LIST AND
SCHEMATICS/DRAWINGS

This section contains the parts lists and
schematic diagrams for the Model
2000SL-2TD-162. The schematic
diagrams should be used to understand
the theory of operation and as an aid in
troubleshooting the unit.

1.5.1 PARTS LIST. SCHEMATICS
AND INTERFACE DRAWINGS

Table 1-5 provides a system-unique
parts list; Table 1-6 provides a system-
unique list of the schematics and
interconnect drawings included in this
section.

Table 1-5. Model 2000SL-2TD-162 System-Specific Parts List

J2 855-160-3X Connector, Input Power
J3 855-120-51 Connector, Output power
Ja 855-130-81 Connector, System Interface
K1 861-W38-8A Relay, Range
K2 - K4 861-W38-8A Relay, Range/Disconnect
DS2 854-115-GN Lamp, Format 3 Operation
NOTE

Refer to the specific Maintenance Manual for
unit-specific Parts Lists (1001SL, PIP).

Table 1-6. Model 2000SL-2TD-162 System-Specific Diagrams

Drawing Thie
6071053 Interconnect Diagram, 1 of 2,
1001-SL-10TD-162, 163 20of 2
6801308 Interconnect Diagram, 2000SL-10TD-162 1 of 1
6070023 Schematic, Mother Board 1of1
NOTE

Refer to the specific Maintenance Manual for
unit-specific diagrams (1001SL, PIP).
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NOTES
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INTERCONNECT CABLES AND

PART NUMBER USED ON SYSTEM 5801308-01

5970171-01 CABLE-POWER-IN MCATES
PART NUMBER DESCRIPTION ITEM NO. QTY UM REF DES MFG/ MFG#/ OR MS
855-08A-X3  CONN,CABLE,CLAMP,SHL SZ 165/16 10 1 EA M85049/41 W/BUSHING
855-360-3X  CONN,3P,12AWG,PLUG, SKT S 1 EA P1 MS3106A-16-10S
856-261-1X CONN,3P,PLUG,TWLK,30A 125V 12 1 EA P2 NEMA L5-30P HUBBELL 2611 OR EQUAL
890-5J0-12 LC,PWR CORD, 12AWG, 3CONDUCTOR 11 12 FT

5970172-01 CABLE-INTERCONN MCATES
PART NUMBER DESCRIPTION ITEM NO. QTY UM REF DES MFG/ MFG#/ OR MS
1130216-99 WIRE, 16AWG,300V,WHT,UL1007,PVC 11 24 FT
855-12A-X3  CONN,CABLE CLAMP,SHL SIZ 20/22 10 2 EA M85049/41-12A W/BUSHING
855-310-82  CONN,8P,16AWG,PLUG,PIN 9 2 EA P1,P2 MS3106A-20-7P
995-5LV-12  SLVG,1/2,PVC,BLK,105C 13 3 FT

5970173-01 CABLE-SIGNAL MCATES :
PART NUMBER DESCRIPTION ITEM NO. QTY UM REF DES MFG/ MFG#/ OR MS
1130222-99 WIRE,22AWG, 300V,WHT,UL1007,80C 12 28 FT
856-111-8M CONN,TERM,FEMALE,02-09-1118M 10 18 EA MOLEX ©2-09-1118
856-115-9M  CONN,15P,12A,600V,RECEPTACLE 9 2 EA  P1A, P1B MOLEX 19-09-1159
896-TY2-3M TIE WRAP,4.51 INCH LNTH 13 2 EA
995-5LV-12  SLVG,1/2,PVC,BLK,105C 11 3 FT
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