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About AMETEK

AMETEK Programmable Power, Inc., a Division of AMETEK, Inc., is a global leader in the design and
manufacture of precision, programmable power supplies for R&D, test and measurement, process control,
power bus simulation and power conditioning applications across diverse industrial segments. From bench
top supplies to rack mounted industrial power subsystems, AMETEK Programmable Power is the proud
manufacturer of VTI, Elgar, Sorensen, California Instruments, and Amrel brand power and instrumentation
products.

AMETEK, Inc. is a leading global manufacturer of electronic instruments and electromechanical devices
with annualized sales of $5 billion. The Company has over 18,000 colleagues working at nearly 150
manufacturing facilities and nearly 150 sales and service centers in the United States and 30 other countries
around the world.

Trademarks

AMETEK is a registered trademark of AMETEK, Inc. California Instruments is a trademark owned by
AMETEK, Inc. Other trademarks, registered trademarks, and product names are the property of their
respective owners and are used herein for identification purposes only.

Notice of Copyright
Sequoia / Tahoe Series User Manual © 2023 AMETEK Programmable Power, Inc. All rights reserved.

Exclusion for Documentation

UNLESS SPECIFICALLY AGREED TO IN WRITING, AMETEK PROGRAMMABLE POWER, INC.
(AAMETEKOQ) :

(a8) MAKES NO WARRANTY AS TO THE ACCURACY, SUFFICIENCY OR SUITABILITY OF ANY
TECHNICAL OR OTHER INFORMATION PROVIDED IN ITS MANUALS OR OTHER
DOCUMENTATION.

(b) ASSUMES NO RESPONSIBILITY OR LIABILITY FOR LOSSES, DAMAGES, COSTS OR
EXPENSES, WHETHER SPECIAL, DIRECT, INDIRECT, CONSEQUENTIAL, OR
INCIDENTAL, WHICH MIGHT ARISE OUT OF THE USE OF SUCH INFORMATION. THE USE

OFANYSUCH | NFORMATI ON WI LL BE ENTIRELY AT THE USE

(c) GIVES NOTIFICATION THAT, IF THIS MANUAL IS IN ANY LANGUAGE OTHER THAN
ENGLISH, ALTHOUGH STEPS HAVE BEEN TAKEN TO MAINTAIN THE ACCURACY OF
THE TRANSLATION, THE ACCURACY CANNOT BE GUARANTEED. APPROVED AMETEK
CONTENT IS WITHIN THE ENGLISH LANGUAGE VERSION, WHICH IS POSTED AT
WWW.PROGRAMMABLEPOWER.COM.

This Document Part Number
M447352-01
Revision and Date  Revision B,
March 2025

Contact Information

Telephone: 800 733 5427 (toll free in North America)
858 450 0085 (direct)

Fax: 858 458 0267

Email: sales.ppd@ametek.com
service.ppd@ametek.com

Web: www.programmablepower.com
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Important Safety Instructions

Before applying power to the system, verify that your product is configured properly for your application.

WARNING!

Hazardous voltages may be present when covers are removed. Qualified personnel
must use extreme caution when servicing this equipment. Circuit boards, test points,
and output voltages also may be floating at a high voltage relative to chassis ground.

CAUTION!

The equipment used contains Electrostatic discharge (ESD) sensitive parts. When
installing equipment, follow ESD Safety Procedures. ESD might cause damage to the
equipment.

Only qualified personnel, who deal with attendant hazards in power supplies, are allowed to perform
installation and servicing.

Ensure that the AC input power line ground is connected properly to the unit safety ground chassis.
Similarly, other AC power ground lines, including those for application and maintenance equipment,
must be grounded properly for both personnel safety and equipment protection.

Always ensure that facility AC input power is de-energized prior to connecting or disconnecting any
cable.

In normal operation, the operator does not have access to hazardous voltages within the chassis.
However, depending on the u s e rafplg&cation 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 labeled properly as to the safety hazards and that any inadvertent contact
with hazardous voltages is prevented.

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
and protective clothing during open cover checks to avoid personal injury by any sudden component
failure.

AMETEK Programmable Power Inc., San Diego, California, USA, or any of the subsidiary sales
organizations, cannot accept any responsibility for personnel, material or inconsequential injury, loss or
damage that results from improper use of the equipment and accessories.

Safety Symbols

WARNING & CAUTION
Risk of Electrical Shock Refer to Accompanying Documents
Off (Supply) === Direct Current (DC)

Standby (Supply)

l

Alternating Current (AC)
On (Supply) 3~ Three—-Phase Alternating Current

Protective Conductor Terminal J__ Earth (Ground) Terminal

Fuse ,_J_7 Chassis Ground

1 ®—CO>
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Product: Sequoia / Tahoe Series Power Source
Warranty Period: 2 Years
Warranty Terms

AMETEK provides the following warranty for the product
or workmanship is discovered and reported in writing within the applicable warranty period, AMETEK,
at its discretion, will:

1. Repair or replace the defective Product,
2. Issue a credit note for the defective Product, or
3. Provide replacement parts for the defective Product.

The Buyer is responsible for returning the defective Product or parts to AMETEK at their own expense,
following the specified return procedure. AMETEK will cover the costs of delivering the repaired or
replaced Product or parts back to the Buyer.

4. The Product is damaged due to misuse, accident, negligence, or failure to maintain it as required
by AMETEKG6s specifications.

5. The Product is modified, altered, or combined with unauthorized attachments.

6. The Product is installed or operated contrary to
7. The Product is opened, modi fied, or disassembl ed
8. The Product is used with items, articles, or materials not authorized by AMETEK.

The Buyer may not make any warranty-related claims unless all payments under the Purchase Order
Agreement have been completed.

Product Return Procedure

1 Request a Return Material Authorization (RMA) number from the repair facility (must originate in
the country in which it where it was purchased):

1 Inthe USA, contact the AMETEK Customer Service Department prior to the return of the product
to AMETEK for repair:

1 Telephone: 800-733-5427, ext. 2295 or ext. 2463 (toll free North America) 858-450-0085, ext. 2295
or ext. 2463 (direct).

1 Outside the United States, contact the nearest Authorized Service Center (ASC). A full listing
can be found either through your local distributor, or on our website,
www.programmablepower.com, by tapping the Support button or going to the Service Centers
tab.

1 When requesting an RMA, have the following information ready:
Model number
Serial number
Description of the problem

NOTE: Unauthorized returns will not be accepted and will be returned atthes h i p Expendes

NOTE: A returned product found upon inspection by AMETEK to be in the specification is
subject to an evaluation fee and applicable freight charges
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1. INTRODUCTION

This manual provides instructions for installing, operating, and calibrating the Sequoia/Tahoe Series power
source models with 1-phase/3-phase output. The Sequoia/Tahoe Series is a next-generation switched-
mode power source, offering accurate output with low distortion, high precision, and fast dynamic
response. It includes extensive programmability and a user-friendly interface, with features such as AC
and DC output, a wide frequency range, arbitrary and harmonic waveform generation, transient list
sequencing, digital power analyzer measurements, real-time waveform display, and the ability to configure
multi-phase and parallel systems.

Figure 1-1: Sequoia/ Tahoe Series Front View
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1.1 General Description

The Sequoia / Tahoe Series AC and DC power source systems are high efficiency, floor standing AC and
DC power sources that provide a precise output with low distortion. Available voltage ranges are 166 VAC,
333 VAC in AC and AC+DC modes and 220 VDC, 440 VDC in DC mode. The SQ0022/TA0022,
SQO0030/TA0030, SQ0045/TA0045, and SQO090/TA0090 can operate in either single or three-phase
mode. All other models always operate in three-phase mode.

A wide range of AC and DC loads can be powered, including reactive loads (inductive and capacitive)
running at full rated apparent power, and non-linear loads drawing current with high crest factor, up to
4.5:1.

Multiple remote digital communications interfaces are available: standard LAN (Ethernet), USB, and
RS 232C, or the optional IEEE-488 (GPIB) interface. The Sequoia / Tahoe Virtual Panels GUI program
provides a convenient graphical user interface, and the SCPI command set allows access to the full
programmability and functionality. Extensive remote analog and discrete digital control interfaces are also
provided for specialized control applications. The front panel display has capability for control,
programming, and measurements of the power source, and features a menu-based interface with
touch-screen data/command entry.

Waveform generation includes standard sine and square waves, as well as extensive programmability to
create complex waveforms based on harmonics or arbitrary parameter/time relationships. A transient
generator can combine sequences of voltage, frequency, and waveform shapes to simulate real-world AC
or DC disturbances, automating a complex power stimulus profile for the unit under test.

The power analyzer utilizes DSP-based digitization of output parameters to implement measurement
functions spanning single parameter values (voltage/current/frequency), power characteristics
(true/apparent power, crest factor, power factor), and advanced computation using Fast Fourier transform
(FFT) derivation of the harmonics and distortion contained in the voltage and current waveforms. Real-
time display of output waveforms is possible through the Virtual Panels GUI.

The Sequoia / Tahoe Series units are contained in a compact floor standing enclosure on casters. This
allows the units to be moved around more easily.

1.2 Key Benefits

121 Simple Operation

The Sequoia / Tahoe Series can be operated completely from its menu driven front panel controller. The
full color-touch display shows menus, setup data, and read-back measurements. RS232C, USB and LAN
remote control interfaces and instrument drivers for popular ATE programming environments are
available. This allows the Sequoia / Tahoe Series to be easily integrated into an automated test system.
With the programmable arbitrary waveform generator, the user can generate application specific
waveforms, obtain time and frequency domain measurements, and capture actual voltage and current
waveforms.

1.2.2 Configurations

The Sequoia / Tahoe Series offers five single chassis configurations: 15kVA, 22.5kVA, 30kVA, 45kVA and
90kVA. For higher power requirements, multi-cabinet models are available. These systems offer Reflex
capability, allowing flexible user reconfiguration as needed. This ability to reconfigure the system greatly
expands your test coverage and is not commonly found in power systems.

1.2.3 Choice of Voltage Range

The Sequoia / Tahoe Series offers dual range 01 166 V & 07 333 V line to neutral direct coupled output.
These models provide a maximum 3 phase output capability of 287 VAC & 576 VAC line to line
respectively. For applications requiring more than 333 V L-N (or 576 V L-L), the optional XVC444, XVC555,
XVC666, and XVC721 output transformer provides an additional output range for use in AC mode only.
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Line- Line voltage for XVC444, XVC555, XVC666, and XVC721 is 769 V, 961 V, 1153 V and 1248 V,
respectively.

Note: The EHF loop is disabled for the XVC range. For custom applications, a user-defined XVC option
is also available.

124 High Crest Factor

The Sequoia/Tahoe Series supports high crest factor loads, making it capable of driving difficult nonlinear
loads with ease. Many modern products, which use switching power supplies, tend to draw high repetitive
peak currents. For example, the SQ0030/TA0030, with a crest factor rating of 4.5, can deliver up to 300
Amps of repetitive peak current (in the 166 VAC range) per phase to handle three-phase loads. Refer to
Section 2 for the peak repetitive current ratings for each model.

1.25 Remote Control

Standard RS232C, USB, and LAN interfaces, along with optional IEEE-488 remote control interfaces,
enable programming of all instrument functions from an external computer. The widely used SCPI
command protocol is employed for programming.

1.2.6 Hardware in the Loop

The External Drive (EXTD) feature allows external analog signal control of the source during AC operation,
effectively turning the source into a high-bandwidth amplifier. Common applications include hardware-in-
the-loop (HIL) simulations of power plants, hybrid electric vehicles, and renewable energy generation, as
well as their impact on the utility grid. When combined with an HIL simulator, the Sequoia/Tahoe grid
simulator offers a delay as short as 100 ps, ensuring the overall solution operates in real time.

1.3 Testing Applications

131 Power Conditioning Equipment Testing

With the ever-increasing demand for electrical power, power quality is becoming a global challenge and
many power conversion solutions, whose functionalities are grid-interactive, should be thoroughly tested
to ensure product performance and reliability. Thanks to the flexibility offered by Sequoia / Tahoe Series,
it is now possible that a single solution can support a wide variety of roles within your test setup, including
AC/DC Programmable Power source, AC/DC Grid Simulator, or AC/DC Resistive or Complex Electronic
load for Sequoia Series and only AC/DC Programmable Power source for Tahoe Series. With the ability
to change most parameters during the test and the ability to synchronize the waveform with internal and
external, Sequoia / Tahoe provides multiple methods of validation for R&D Testing.

1.3.2 Grid Interactive Green Energy and Distributed Power Generation (only for Sequoia
Series)

Global initiatives for green electrical energy generation are accelerating, and the number of devices that
can export power to the grid in a distributed manner are on the rise. The Sequoia Series can uniquely act
as an ideal grid, regenerating current from PV Inverters, Wind Turbines etc., with nearly complete power
recovery. With seamless switchover between source and sink mode or its ability to program parallel RLC,
Sequoia can emulate the test conditions mandated by international standards like IEC 61727 and IEC
62116.

1.3.3 Avionics and Shipboard Electronics Testing

Optional test suites for avionics power quality standards like MIL-STD 704, RTCA DO-160, and MIL STD
1399 shipboard power bus emulation save time in creation of test cases and help to quickly pre-validate
the product compliance. With fundamental frequency support up to 905Hz with the high frequency (HF)
option, Sequoia / Tahoe can simulate a wide array of electrical power supplies in most aircraft and
shipboard electrical systems. With the ability to sink power from DC to 500Hz incoming frequency and
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programmability of load current waveform, the optional electronic load (only present in Sequoia Series)
mode is your solution for validating onboard power conversion systems.

134 Regulatory Compliance Testing

As governments and regulatory bodies expand enforcement of product quality standards, regulatory
compliance testing has become a requirement for manufacturers. The Sequoia / Tahoe Series is designed
to meet AC source requirements for use in compliance testing such as IEC 61000-3-2, 3-3, 3-11, 3-12, to
name a few. Tight integration with Virtual Panels software facilitates easy generation of test sequence for
various safety, compliance, and EMI tests, as per various UL, IEC, IEEE standards, and national electric
grid code of conduct/compatibility.

135 Electric Vehicle (EVSE, V2G) Testing (only for Sequoia Series)

With the vast expansion of EV infrastructure, the inter-compatibility between various vendors' equipment

is a key to success. This can be ensured only by testing the charging infrastructure in compliance with

standards. While the Sequoia Series grid simulator mode can help simulate various grid conditions from

strong grid to weak grid, its el ect r ®Boaiddattéryochagermode c an
load. With 85% power recovery efficiency, the Sequoia Series not only helps by saving electricity, but also

minimizing heat emissions inside the lab. In addition, the DC source mode and AC sink mode operations

of the Sequoia Series make it ready for the bidirectional Vehicle-to-Grid testing.

1.3.6 Manufacturing Line Testers

The Sequoia / Tahoe Series are a good fit for end of production line functional testers, as they offer many
benefits for test developers, operators, and quality teams. The automatic paralleling option helps to scale-
up / scale-down the power capacities, dynamically, to safeguard the investment on infrastructure. Full
support for SCPI commands, availability of NI LabVIEW drivers, and IVI Drivers, helps test automation
developers to choose their comfortable development environment. Load dependent variable fans help
reduce the acoustic noise and improve occupational health.
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1.4

SEQUOIA Series Models

15

SQ

Sequoia
Power

0045

va/1000

Configuration
G - Grid Simulator

L - eLoad

C - Grid Simulator + eLoad

MNotes

Number of Chassis j

Input

C-208V L-LE

D - 400V L-L

E-480v L-L Optional Output AC Vrange +—

F-230vL-LE 1-None

G- 380V L-L 2] 2 - XVC444
3-XvCs55 1
4 - XVCe66 B
5-XvC721 1

[1] Available only on Sequoia 90 Configurations
[2] Mot available on Sequoia 15 Configurations
[3] Mot available on Sequoia 90 Configurations

—L Clock/Lock Options

Hardware Options

00 - None

0 A - Front panel Air Filter
2 C - Chill Door [1]

Power Quality Test Options

0- None
A - LKM, Clock/Lock Leader
B - LKS, Clock/Lock Follower

L Regulatory Test Options

0- None
L 4 ——— Interface Options A-IEC
Frequency Options 0 - Standard B - IEC-MC
0 - Standard 1-GPIB C - LNS, Line Sync
1-HF 2 - GPIB-MC D - LNS-MC
2 - HF-FC - IECHLNS
3 - EHF F - IECH+LNS-MC
4 - EHF-FC G - CTSHL
H - CTSHL+IEC
J - CTSHL-ALL

0-None

A - AVSTD

B - AVSTD-MC
C-AVALL

D - AVALL-MC
E-MIL1355
F-MIL1395-MC

G - MIL1395+AVSTD

H - MIL1395+AVSTD-MC
J - MIL139S+AVALL

K- MILL399+AVALL-MC

TAHOE Series Models

Series J

TA 0045

Tahoe power

Via/1000

Notes

Number of Chassis J ‘

c 208V L-L B
D - 400V L-L
E-as0VL-L Optional Output AC Vrange
F-230V L-L B
G-agsov Ll LTNone
2 -XVCa44
3 - XVC555 [4
4-XVCE66 [2]
5-XVC721 [4

]

[1] Available only on Tahoe 90 Configurations
[2] Mot available on Tahoe 15 Configurations
[3] Mot available on Tahoe 50 Configurations

O 0 0 00

_l_—> Hardware Options

00-None

0 A - Front panel Air Filter

2 C - Chill Doorl

Clock/1Lock Options

0 - None

A - LKM, Clock/Lock Leader
B - LKS, Clock/Lock Follower

L Regulatory Test Options

0 - None
| — Interface Options A-IEC

Frequency Options 0 - Standard B- IEC?MF
0- standard 1-GPIB C - LNS, Line Sync
1-HE 2 - GPIB-MC 0 - LNS-MC

E - IEC+LNS
2-HP-FC - IECH+LMNS-MC
3-EHF G - CTSHL
4 - BHF-FC H - CTSHLHIEC

J- CTSHL-ALL

Power Quality Test Options
0- Mone

A-AVSTD

B - AVSTD-MC
C-AVALL

D - AVALL-MC
E-MIL1395
F-MIL1395-MC

G - MIL1355+AVSTD

H - MIL1339+AVSTD-MC
J- MIL1359+AVALL

K- MIL1399+AVALL-MC
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2. SPECIFICATIONS

Unless otherwise noted, the specifications are valid under the following conditions:
a) Ambient temperature of 25 £ 5°C; after a 30-minute warm-up; fixed AC input line and load.
b) Individual unit and individual output phase, with sine wave output, and into a resistive load.

c) For system configurations, specifications are for phase output, line-to-neutral; phase angle
specifications are valid under balanced resistive load conditions.

d) Specifications are valid from 10% of the rated voltage, rated current and rated power
unless otherwise noted.

2.1 Operating modes

The SEQUOIA series supports two operating modes, Source and SINK.

The TAHOE series only provides Source mode.

2.1.1 Source Mode:

Energy is flowing from facility AC input to the Unit Under Test (UUT) through Sequoia / Tahoe as shown
in Figure 2-1: Energy flow in source mode operation. In this operating mode, the user can program
output voltage with the following possible regulation settings.

1 Constant Voltage/ Constant Current: Output voltage is regulated as per the user set value; on
reaching the current limit, the power supply regulates at the programmed current limit.

1 Constant Voltage/ Current Limit: Output voltage is regulated as per the user set value;
on reaching the current limit, the power supply output voltage is programmed to zero.

GRID
SEQUOIA/ TAHOE
T SOURCE MODE
uuT
ACIN OUTPUT LOAD GRID

Figure 2-1: Energy flow in source mode operation
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2.1.2 SINK - Grid Simulator Mode:

This mode is applicable only for the SEQUOIA series. The TAHOE series does not support this mode.
Energy flow is from the UUT to the facility AC power distribution through the SEQUOIA as shown in
Figure 2-2: Energy flow in SINK operating mode. In Grid Simulator Mode the SEQUOIA regulates the
output voltage to the user set value and works as the grid to UUT. The SEQUOIA serves as the grid and
sinks the current generated by UUT. This allows the user to test current source type UUT such as Photo
Voltaic Solar inverter or any grid tied inverter. The user can change the grid parameters such as voltage,
frequency, and phase as per the requirement. The energy received from the UUT is fed back to the grid
instead of dissipating as heat.

RID
G SEQUOIA
T SINK MODE
uuT
ACIN OUTPUT OUTPUT
Figure 2-2: Energy flow in SINK operating mode
2.1.3 SINK - Electronic load Mode:

This mode is applicable only for the SEQUOIA series. The TAHOE series does not support this mode.
Energy flow is from the UUT to the facility AC power distribution through the SEQUOIA as shown in
Figure 2-2. In Electronic load mode, the SEQUOIA regulates the RMS current set by the user and works
as the load for UUT.

Note: Electronic load mode is not supported with XVC output ranges.

Note: For -XVC options, limit the DC offset from the Unit Under Test (UUT) to less than 1.5 V when
operating in electronic load mode. A DC offset of 1.5 V or higher will trip the unit.

In this operating mode, user can program the load to be applied to the UUT using following programming
types:

1 Current Programming: User can program the RMS current, and phase required as load for the
UUT.

1 Activeand Reactive Power programming: User can program the Active power, and the Reactive
Power required as load for the UUT.

1 Parallel RLC programming: User can program the Resistance, Inductance and Capacitance
required as load for the UUT.
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NOTE:
GRID In eLoad mode, a neutral
SEQUOIA connection is required. GRID
— SINK A De!;a connectiﬁn will result .
(eLOAD MODE) in damage to the Sequoia.
uuT
ACIN OUTPUT LOAD GRID
Figure 2-3: Energy flow in Electronic load operating mode
2.2 Output Electrical Characteristics i All operating modes

The following output characteristics are common for Source mode, SINK-Grid simulator mode, and SINK-

Electronic load mode.

Applicablefor all Models
SQ15: Single Phase anly
SQ2%; 45: Single and Three Phase control by intehaatlware
Output phase SQ90: Single and Three Phase; Single Phase is external conoabtion
NeutralFloating for all models.
Coupling DC for all models (except f8/C Option Range)
ACOutput Voltage, LowRange0to 166Vrms
FullScale HighRange0 to 333Vrms
DCOutput Voltage, LowRange0to 220VDC
Full Scale HighRange0to 440vDC
AC+D®utput Voltage, | ACLow:0-166V,High:0- 333V
FulkScale DCOffset:Low:0- 150V, High:0 - 220V
Output FloatVoltage | 471V(PK)maximumfrom either output terminalto chassis
Maximumrating of RMScurrentfor all Sequoid Tahoemodelsare givenin Section2.6and
2.7for three phaseand Section2.8 and Section2.9for singlephase.
Maximum RMS Current,maximumampsindicatedper phaseavailablebetween10 and 72 %of voltagerange.
Output Current The maximum ambient temperate for full power operation at-8dhle voltage is 35° C.
Current derates from less than 10% of voltage range as si®actior2.10and Figure 24.
Operationat highercurrentsbut constantpoweris possiblefrom 72%of VVoltagerange(138%
ConstantPowerMode | of rated current) declining to 100% of rated current at 100 % of voltage range as shown
Section2.10and Figure 24.
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SQ0022/TA0022 and SQ0090/TA0090 up to 6; SQO030/TA0030 up to 4.5; SQO015/TA|
RepetitivePeakCurrent | 500045/TA0045 up to 3 times of full scale rms current.

Maximum Peak Value reflects absolute peak current protection level. This level may no
reachedunderallload conditions.Dependingon load conditions,peakcurrentmay maxout at
lower levels due to amplifier output impedance.

Arepetitive peakcurrentlimit functionis providedwhichwill generatea fault andshut off

the power supply ithe peak current drawn by the load exceeds the maximum level. Duri
this time, the amplifier will limit the peak current to a level slightly above the maximum
level, but it is not allowable to run in this mode indefinitely. This should provide sufficien
time to ride through any startup/inrush load conditions.

Arepetitive peakcurrentlimit integrator functionwill reducethe RepetitivePeakCurrent
level to 0% of rated current level in approximately 100 milliseconds. If ALC Mode is of]
power supply output will not shut off.

0.01 Hz from 16.00 to 81.91 Hz

0.1 Hz from 82.0 to 819.1 Kz

1 Hz from 820 to 905 H

1.5 HZrom 905 Hz to 1500 H?

With LKM/LKS option, Hiz from 16 Hz to 905 M2

FrequencyResolution

FrequencyProgramming| Standardnodels:+(0.01%of actual).
Accuracy FC option: £0.25% of actual

PhaseRange: 0.0to 360.0°(PhaseB/Crelativeto phaseA)

Phase Resolution: 0.1°

16 Hz- 100Hz: <1.5°
>100Hz-500 Hzx2°

>500 Hz<4°@)
> 905 Hz: < 89
(M SINKGrid simulator mode, and SINBectronic Load mode operates only up to 550 Hz.

PhaseProgramming
Accuracy:

2.3 Output Electrical Characteristics- Source mode

Applicablefor all Models

Workingmodes ACDC,andAC+DC

VoltageResolution 100mV,AC,DCandAC+D@node

0.25% to 0.04%ver 8-hour periodat constantline, loadandtemperature withsense

VoltageStability, Typical leadconnected.

VoltageProgramming + (0.2%0f full-scale)for DCand AC- 16 Hzto 1500Hz,add+0.1%of full scalefor AC+DC
Accuracy mode; From 5% V range to 100% of V range, RMS bandwidtkHz10

VoltageDistortion 0.5 % @ 1666 Hz
(Resistivefull load) <1.00 % @ > 6600 Hz
<1.5% @ > 500 H05 Hz
<2.5% @ >905Hz

0.25% FS@ DC- 100Hz
0.5% F@>100Hz

VoltagelLoadregulation
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Applicablefor all Models

VoltageLineRegulation

0.1%for 10%input line change

Voltageslewrate, typical

<0.5V/microsec

DCOffsetVoltage, Typical | <+20mVDC
LowV Ranges 2 Vrms
Output Noise HighV Ranges 3 Wms

- £/ hLJi AvBmga Y X c
Bandwidth20 kHz tol MHz forACoutput.

Output Coupling

DCcoupledfor 166V/ 333V range.

Onoptional XVCVoltagerangeoutput, whichis ACcoupled;only ACmodeis supported.

LoadPowerFactor

0to unity at full output current

Currentlimit Accuracy

+(0.3%of actual+0.5%o0f 125A) for DC& AC,16 Hzto 1500Hz;add+0.1%0f 125A for
AC+DC modeup to 45 kVA for Sequoia/ Tahoe Models

+(0.3%of actual+ 0.5%of FullScalefor DC& AC,16 Hzto 1500Hz;add+0.1%of Full
Scalefor AC+DC modegreater than 45 kVA for Sequoia/ Tahoe Models

Valid from 10% of futbcale to 100% of fulicale. Full Scale is the highest value of

current basedon the rangeandmode.Referto Section2.6and2.7 for three phaseand
Section2.8and Sectior2.9for single phase.

FrequencyRange

Standard16 Hz- 550Hz(for XVGoption range 45Hz¢ 550Hz)
HF option: 16 Hg 905 Hzfor XVC option rangéd5 Hz¢ 905 Hz)
EHF option: 905 Hz1500 HZfor XVC option rangé5 Hz¢ 1500 Hz)

Ext. SyncMode (not availablewith FCoption)

Input:

IsolatedTTL inpufor externalfrequencycontrol, Requiress V at 5 mAfor logichigh.

Accuracy:

Ext.Syndo phaseAwith fixed Ext.Synd-requencynput:
16 Hz 100 Hz: < 2°

>100Hz-500 Hz< 3°

>500 Hzx 4°

> 905 Hz: < 6°

2.4 Output Electrical Characteristics- AC/DC SINK -Grid simulator mode

The following output characteristics are applicable only for SEQUOIA model. All specifications in Source
operating mode applies to SINK-Grid simulator mode except for the following.

Applicablefor All Models

Workingmodes AC,DCMode
Fullcurrentcanbereturnedto SEQUOI& voltagedoesnot exceedmaximumvoltage
Output currentRange | . . .
limit setting forselected range.
Fullpowercanbereturnedto SEQUOIA currentdoesnot exceedmaximumcurrentlimit
Output power Range ;
setting for selected range.
FrequencyRange 16 Hz¢ 550Hz
VoltageResolution 100mV forACandDCmode

M447352-01 REV-B 11
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Voltage * (0.2% of fulkcale) for DC and A@6 Hz to 550 Hz; From 5% V range to 100% of V
Programming range, RMS bandwidth < k8iz
Accuracy

<1 %@16-66Hz

VoltageDistortion <2 % @ 66-550Hz

2.5 Output Electrical Characteristics- AC/DC SINK - Electronic Load mode

The following output characteristics are applicable only for SEQUOIA model.

Applicablefor all Models

Workingmodes AC, DC Mode
CurrentRange Asshownin Section2.6,2.7,2.8and2.9
CurrentResolution 0.1% offull scale

+ (0.3% of actual + 0.5% of 125 A) for DC & AC, 16 Hz to 550 Hz;
+ (0.3% of actual + 0.5% of Full Scale) for DC & AC, 16 Hz to 550 Hz;

Valid from 10% of fulicale to 100% of fulicale. Full Scale is the highest value of
current based on the range and modeefer to Sectio2.6and2.7for three phase
and Sectior2.8and Sectior2.9for single phase.

CurrentProgrammingAccuracy

CurrentSlewRate, Typical <1msfor 10%to 90%of full scaleat a steptransient

<1 % @16- 100Hz

Currentdistortion <2 % @>100- 300Hz
<4 %@ >300Hz

FrequencyRange 16 Hz-550Hz

Phaseshift Range 0to 90.0°(lead/lag)(Betweenoutput phasevoltageandcurrent)
<2°@16Hz-100Hz

Phaseshift Accuracy <3°@>100Hz- 300Hz:
<4°@>300Hz
Phaseshift Resolution 0.1°
Powerresolution 10W/10VAR 10VA

Real Power programming accurg +1%FS, <100 Hz
@@ +2%FS, > 100 Hz

+1% @ 16100 Hz
Reactive Power programming | +2 59 @ > 100300 Hz
accuracy® @ +4% @ > 300 Hz

12
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Applicablefor all Models

Resistanceangeper phase
(Applicable to AC mode and D
mode)

Referto section2.11for the details.

At a givenoperatingvoltageMinimum and Maximumresistancds determined as
follows:

Minimumresistance= OperatingUUTVoltage/ (MaximumRMScurrentat the
operatingvoltage)

Refer toTable 21: Resistance range for different modelhree PhaseAC ;Table2-
2: Resistanceangefor different models ThreePhaseDC, Table2-5: Resistance
rangefor different models SinglePhaseACmode,and Table2-6: Resistance range
for different models Single PhaseDC modeo find the maximum RMS current
allowed for given operating UUT voltage.

Maximumresistance= Operating UUT Voltagke(0.8%of rated current)

Inductancerangeper Phase(Only
Applicableto AC mode)

Referto section2.11 for the details.

At agivenoperatingvoltageMinimumand Maximuminductances determined as
follows:

MinimumInductance= OperatingUUTVoltage/ (MaximumRMScurrentat the
operating voltage * 2 *Pi* Maximum Frequency)

Table 23: Inductance range for different modelBhree Phase Modand Table2-
7:Inductancerangefor different models- SinglePhaseAGModeto find the
maximum RMS current allowed for given operating UUT voltage.

MaximumInductance=OperatingUUTVoltage/ 0.8%of rated current* 2 * Pi*
Minimum Frequency)

Capacitancerange per Phase (On
Applicable to AC mode)

Refer tosection2.11for the details.

At a given operating voltage Minimum and Maximum capacitance is determine
follows

MaximumCapacitance = (Maximum RMS current at the operating voltage) /
(Operating UUT voltage * 2 *Pi* Minimum Frequency)

Table2-4: Capacitance range for different modekhree Phase modénd Table2-8:
Capacitance range for different mode&ingle Phase Al@odeto find the maximum
RMS current allowed for given operating UUT voltage.

Minimum Capacitance = (0.8% of rated current) / (Operating UUT voltage * 2
*Pi* Maximum Frequency)

Resistanceéresolution

0.00lohmupto 1ohm
0.0lohm>1ohmto 10ohm
0.1ohmfrom >10o0hmto 10000hm
1 ohmfrom >10000hm

InductanceResolution

0.001 mH up to 1 mH

0.01 mH >1 mH to 10 mH

0.1 mH from >10 mH to 1000 mH
1 mH from >1000 mH

Capacitance&resolution

1 uF up to 1000 uF
10 uF > 1000 uF

M447352-01 REV-B
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Applicablefor all Models

(@ For Models up to 45 kVA, specifications are valid only if the programmed value of active & reactive power is ¢
than: 10% of 1%W & £10% of 18VAR.

@ For Models greater than 45 kVA, specifications are valid only if the programmed value of active & reactive poy
greater than 10% of fulicale for active power and +10% of-&dhle for reactive power.

2.6

Output Power and current ratings i Three Phase AC Modes

The following output characteristics are common for Source mode for all models. For the SEQUOIA
models, SINK-Grid simulator mode, and SINK- Electronic Load modes.

Output Power 8utput Current,Rated(Per PhaseACmode
Model No of chassis (KVA)
Lowg 166V,RMS(A) | Highg 333V,RMS(A)
ACmode
451 @166V 22.5@333V
SQ0022/TA0022 1 225 62.5@120V" 312 @240V°
60.2 @166V 30 @333V
SQO0030/TA0030 1 30 833 @120V 416 @240V °
90.3 @166V 45 @333V
SQO0045/TA0045 1 45 125@120V° 62.5@240V°
2 xSQ0045
2 xTA0045
1807 @166V 90 @333V
SQO0090/TA0090 or 90 ® ®
1 xSQ0090 250 @120V 125@240V
1 xTA0090
3 xSQ0045 271 @166V 1351 @333V
SQUI35/TA0135 3 XTA0045 135 375@120V” 187.5@240V°
2 xSQ0090 361.4 @166V 1801 @333V
SQO180/TA0180 2 XTA0090 180 500@120V"” 250@240V°
3 xSQ0090 542.1 @166V 2702 @333V
SQ0270/TA0270 3 xTA0090 270 750@120V°® 375@240V°
4 xSQ0090 722.8 @166V 3603 @333V
SQU360/TA0360 4 XTAO090 360 1000@120V° 500 @240V
5 xSQ0090 903.6 @166V 4504 @333V
SQ0450/TA0450 5 TA0090 450 1250@120V° 625@240V°
6 xSQ0090 1084.3 @166V 5405 @333V
SQ0540/TA0540 6 xTA0090 540 1500@120V° 750@240V°
(M Referto ConstantPowerCharacteristicen Sectior2.10,Sequoia/Tahoeprovides1 38%of the rated current.
QutputCurrentFultScalevalues

14
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2.7
Mode

Output Power and Current Ratings 1T Three Phase AC, AC+DC Modes and DC

The following output characteristics are common for Source mode for all models. For the SEQUOIA
models, SINK-Grid simulator mode, and SINK- Electronic Load modes.

Output ACmgdeandAC+ Iszod;]a Ol DCmodeOutput Current,Rated
Power | Output urrent, Rated (PePhase) (Per Phase)
kw) Power @
Noof ( AC(A)
Model | Lo DC& | (KVA) DC(A)®
AC+DC | ACmode
modes
Lowc 166V Highg 333V Lowc¢ 220V Highg 440V
SQ0022 301 @166V | 22.5@333V 22.7@220V 17 @440V
/ TA0022 1 15 225
416 @120V | 312@240V@ | 314@159V@ | 236 @317V @
/i?«%%%% . 20 0 40.1@166V 30 @333V 30.3@220V 22.7 @440V
55.5@120V® | 416 @240V@ | 41.9@159V@ | 315@317V®
SQ0045 602 @166V 45 @333V 454 @220V 34 @440V
/ TA0045 1 30 45
83.3@120V® | 62.5@240V@ | 628@159V@ | 47.3@317V®
2 xSQ0045
/3_&%%%% 2XTAO0AS| o0 1204 @166V | o, @333y 90.9@220V | oo 1 @adov
1 xSQ0090 166'72120\/ 125@240v@ | 1257 %159\/ 946 @317V ®
1 xTA0090
/S'T%%llzi 3xSQU04s| - 180.7@166v | 1301@333V | 1363@220V | 4455 Gasoy
3 xTA0045 250@120V @ 187'5%3240\/ 1886 %159\/ 1419 @317V®
/ST?A%llSS% 2xSQ00%0 180 2409@166V | 1901 @asay | 18L8@220V | 444 ) @asoy
2 xXTA0090 333'3%)120\/ 250@240v@ | 2910 %159\/ 189.2@317V®
/STQ,Z\%2277(()) 3xSQOO%0) 0 361.4@166V | 2702@333v | 227@220V | 564 s@adov
3 xTA0090 500@120v@ | 375@240v@ | 5773 %159\/ 283.9@317V®
/ST(%:%% 4x8Q0090 260 ABLO@I6EV | 5603333y | 3636@220V | o) s @ad0v
4 XTA0090 666'6%120\/ so0@240v@ | °031 %159\/ 378.5@317VQ
/ST(%%‘E% 5XSQO0%0| 450 602.4@166V | 4504 @333y | 4PH0@220V | 340 9@adov
5 xTA0090 833'3%3120\/ 625@240V @ 628'9(@2)159\/ 4731 @317V O
SQ0540 | g, 550090 7228@166V | 5405@333v | >1>4@220V | 69 @aaoy
/ TA0540 360 540 754.7 @159V
6 xTA0090 1000@120V@ | 750@240V @ o 567.8@317V®
@ Referto ConstanPowerCharacteristicin Section2.10 Sequoia/Tahoeprovidesl38%of the rated current.
@ QutputCurrentFullScalevalues
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2.8 Output Power and current ratings 1 Single Phase AC Mode

The following output characteristics are common for Source mode for all models. For the SEQUOIA and
TAHOE models, SINK-Grid simulator mode, and SINK- Electronic Load modes.

Output Output Current,Rated(per Phase
) Power Mode)AC mode?)
Model No of chassis (KVA)
ACmode Lowg 166V 3
RMS(A) Highc 333V RMS(A)
SQO015/TA0015 L 15 90.3 @166/ 45 @333
125 @120/ @ 62.5 @240\@
SQ0022/TA0022 1 225 1355 @166V 67.5@333V
187.5@120V @ 93.7 @240V ®@
SQO030/TA0030 L 30 1807 @166V 90 @333V
250 @120V ®@ 125 @240V @
375@120V @ 187.5@240V @
2 xSQ0045
2 xTA0045 542.1 @166V 2702 @333V
SQ0090/TA0090 1 xSQ0080 90 750 @120V @ 375@240V@
1 xTA0090
SQ0135/TA0135 3 xSQ0045 135 813.2 @166V 405.4 @333V
3 XxTA0045 1125@120V®@ 562.5@240V @
1084.3@166V 5405 @333V
SQ0180/TA0180 180
Q 2 xSQ0090 1500@120V @ 750 @240V @
SQ0270/TA0270 3 xSQ0090 270 1626.5 @166V 8108 @333V
3 XxTA0090 2250@120V @ 1125@240V @
SQO0360/TA0360 4 xSQ0090 360 2168.6 @166V 1081@333V
4 xTA0090 3000@120V®@ 1500@240M2
SQO450/TA0450 5 xSQ0090 450 2710.8@166V 13513 @333V
5 xTA0090 3750@120V @ 1875@240V @
SQO540/TA0540 6 xSQ0090 540 3253 @166V 16216 @333V
6 xTAO090 4500@120V®@ 2250@240V @
(M Referto ConstantPowerCharacteristicen Sectior2.10,Sequoia/Tahoeprovides138%of the rated current.
@OQutputCurrentFultScalevalues
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2.9 Output Power and Current Ratings - Single Phase DC and AC+DC Mode
tput P
O(Lll\p/)x)Dtc):wgr AC+DC mode, Output Current,
ACHDC Rated (Per Phase) RMS DCmode Output Current
(1)
Model No of chassis modes () Rated(PerPhase) DC (AY
Lowg Highg Lowg 166 V Highg333V | Lowg220V Highc 440 V
166 V 333V
SQ0015/ 60.2 @166/ 45 @333V | 45.4 @220/ 34 @ 440/
TA0015 1 10 15 | 833 @120W | 62.5 @240\ | 62.8 @15V @ | 47.3 @31W @
SQ0022/ 00.3 @166/ | 67.5 @333/ | 68.1 @220/ | 51.1@440V
TA0022 1 15 22.5 125 @120/@ | 93.7 @240/@ | 943 @15V @ | 709 @317V ?
SQ0030/ 1204 @166/ | 90 @333V | 90.9 @220/ | 681 @440V
TA0030 1 30 30 | 166.6 @120/@ | 125 @240/@ |125.7 @15%@| 94.6@317v?
SQ0045/ 180.7 @166/ | 135.1 @333/ | 136.3 @220/ | 1022 @440V
TA0045 1 30 45 250 @120/ @ |187.5 @240/ @|188.6 @15% @ | 141 9 @317v @
2 xSQ0045
SQO090/ | 2XTA0045 | o % 361.4 @166V | 2702@33%/ | 277 @220/ | 2045 @440V
TA0090 1 xSQ0090 500 @120/@ | 375 @240/ | 377.3 @159/ )| 283.9@317V?®
1 xTA0090
SQ0135/ | 3 xSQ0045 542.1 @166V | 405.4 @333/ | 409 @220V | 3068 @440V
TA0135 | 3xTA0045 90 135 | 750 @120v®@ |562.5 @240/@| 566 @159V? | 425 @317V @
SQ0180/ | 2 xSQ0090 722.8 @166/ | 9405 @333 | 5454 @220/ | 409 @440V
TA0180 | 2xTA0090 | 120 180 | 1000 @120/@ | 750 @240/ @ | 754.7 @159 @| 567 @317V ?
SQ0270/ | 3xSQ0090 1084.3 @166/ | 8108 @33% | g181 @220/ | 6136 @440V
TA0270 | 3xTA0090 | 180 270 | 1500 @120/@ | 1125@240/@ | 1132 @159 @ | g51 7@317v®
1090.9@220V
SQO0360/ | 4 xSQ0090 14457 @168 | 1081 @33%/ | o 0 4glsgv 818.1@440V
TA0360 | 4xTA0090 | 240 360 | 2000 @120/ | 1500 @240/ @ "o 1135.6@317V?
1363.6@220V
SQ0450/ | 5xSQ0090 1807.2 @166/ | 1351.3 @33% | oo 7%)159\, 1022.7@440v
TA0450 | 5xTA0090 | 300 | 450 | 2500 @120/ |1875 @240/@ "o 1419.5@317v®
SQ0540/ | 6xSQ0090 2168.6 @166/ | 1621.6 @33% | 1636.3@220V | 1227.2@440V
TA0540 | 6xTA0090 | 360 540 | 3000 @120V @ | 2250 @240/ @ [2264.1@159V ?| 1703.4@317V®

M Referto ConstantPowerCharacteristicin Sectior2.10,Sequoia/Tahoeprovidesl1 38%of the rated current.
(@ QutputCurrentFultScalevalues

2.10

Output Current limit characteristics i1 Constant Power Mode

The unit operates at 138% of the rated current from 10% to 72% of the voltage range. From 72% to 100%
of the voltage range, the current decreases according to a constant power curve. These output current
limit characteristics apply to both Source and Sink operating modes, Refer to Figure 2-4.
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2.11

RATED CURRENT (RMS)
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Figure 2-4: Output current limit characteristics - Constant Power Mode

SINK- Electronic Load mode i RLC programming ranges- 3 Phase.

The following output characteristics are applicable only for SEQUOIA model.

ResistancRange(per phase} ACMode
Model Minimum Resistance MaximumResistance
(Milli Ohms) (Ohms)

166V 333V 166V 333V
SQ0022 921 3701 460 1850
SQ0030 690 2776 344 1387
SQ0045 460 1851 229 925
SQ0090 230 926 114 462
SQO0135 154 617 76 308
SQ0180 115 463 57 231
SQ0270 77 309 38 154
SQ0360 58 232 28 115
SQ0450 46 185 22 92
SQ0540 39 155 19 77

Table 2-1: Resistance range for different models- Three Phase -AC mode

18
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ResistancdRange(per phase)} DCMode
e Minimum Resistance MaximumResistance
(Milli Ohms) (Ohms)

220V 440V 220V 440V
SQ0022 2423 6471 121 3235
SQ0030 1816 4846 907 2422
SQ0045 1212 3236 605 1617
SQ0090 606 1616 302 807
SQ0135 404 1077 201 538
SQ0180 303 808 151 403
SQ0270 202 538 100 268
SQ0360 152 404 75 201
SQ0450 122 323 60 161
SQ0540 101 270 50 134

Table 2-2: Resistance range for different models- Three Phase DC mode

InductanceRange(per phase)g ACmode
Model Minimum Inductance(uH) Maximum Inductance(mH)
166V 333V 166V 333V
SQ0022 294 1179 1464 5888
SQ0030 220 884 1094 4414
SQ0045 147 590 728 2944
SQ0090 74 295 362 1470
SQ0135 50 197 241 980
SQ0180 37 148 181 735
SQ0270 25 99 120 490
SQ0360 19 74 89 366
SQ0450 15 59 70 292
SQ0540 13 50 60 245

Table 2-3: Inductance range for different models- Three Phase Mode
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CapacitancdRange(per phase)} 3 Phase- ACmode

Model Minimum CapacitancduF) Maximum CapacitancguF)

166V 333V 166V 333V
SQ0022 1 1 3456 860
SQO0030 1 1 4613 1146
SQ0045 2 1 6919 1719
SQ0090 3 1 13839 3437
SQ0135 5 2 20669 5158
SQ0180 6 2 27679 6874
SQ0270 9 3 41338 10301
SQO0360 12 3 54881 13720
SQO0450 15 4 69197 17205
SQO0540 17 5 81617 20536

2.12

Table 2-4: Capacitance range for different models- Three Phase mode

SINK- Electronic load mode i RLC programming ranges- Single phase

The following output characteristics are applicable only for SEQUOIA model.

ResistancdRange(per phase}SinglePhase- ACMode

Model Minimum Resistance (Milli Ohms) Maximum Resistance (Ohms)

166V 333V 166V 333V
SQO0015 460 1851 229 925
SQ0022 307 1234 153 616
SQO0030 230 926 114 462
SQ0045 154 617 76 308
SQ0090 77 309 38 154
SQ0135 52 206 25 102
SQ0180 39 155 19 7
SQ0270 26 103 12 51
SQ0360 20 78 9 38
SQ0450 16 62 7 30
SQ0540 13 52 6 25

Table 2-5: Resistance range for different models- Single Phase -AC mode

20
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Resistanc&kange(per phase}SinglePhase- DCMode
Model Minimum Resistance MaximumResistance
(Milli Ohms) (Ohms)

220V 440V 220V 440V
SQ0015 1212 3236 605 1617
SQ0022 808 2153 403 1076
SQ0030 606 1616 302 807
SQ0045 404 1077 201 538
SQ0090 202 538 100 268
SQ0135 135 359 67 179
SQ0180 101 269 50 134
SQ0270 68 180 33 89
SQ0360 51 135 25 67
SQ0450 41 108 20 53
SQ0540 34 90 16 44

Table 2-6: Resistance range for different models - Single Phase - DC mode

InductanceRange(per phase}SinglePhase- ACMode
Model Minimum Inductance(uH) Maximum Inductance(mH)
166V 333V 166V 333V
SQO0015 147 590 728 2944
SQ0022 98 393 487 1960
SQO0030 74 295 362 1470
SQ0045 50 197 241 980
SQ0090 25 99 120 490
SQ0135 17 66 79 324
SQO0180 13 50 60 245
SQ0270 9 33 38 162
SQ0360 7 25 28 120
SQ0450 6 20 22 95
SQO0540 5 17 19 79

Table 2-7: Inductance range for different models - Single Phase AC-Mode
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Capacitancdrange(per phase} ACmode

Model Minimum CapacitanceuF) Maximum CapacitancéuF)

166V 333V 166V 333V
SQ0015 2 1 6919 1719
SQ0022 g 1 10368 2579
SQ0030 3 1 13839 3437
SQO0045 5 2 20669 5158
SQO0090 9 3 41338 10301
SQ0135 13 4 61213 15451
SQ0180 17 5 81617 20536
SQ0270 27 7 122426 30903
SQ0360 36 9 159154 40808
SQ0450 46 11 198943 51340
SQ0540 54 13 244853 61213

Table 2-8: Capacitance range for different models- Single Phase AC-Mode
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2.13

AC Input Specifications
Model LineVA Linecurrent Inrushcurrent
58 ARMS @ 187V 77 Apk @ 208\Y
52 ARMS @ 20V, 73 Apk @ 230Y
SQ0015 TA0015 18 kVA| 30 ARMS @ 360, 44 Apk @ 400V
25 ARMS @ 432V 37 Apk @ 480y
89ARM8@ 187V 153Apk@ 208V
79ARMS@ 207 Vi 146 Apk@ 230V
SQ0022 TA0022 26kVA 49 ARMS@ 342 Vi 94 Apk@ 342 Vi
46 ARM@ 360V 87 Apk@ 400V
38ARMS@ 432V 73Apk@ 480V
116 ARMS@ 187 VL 230Apk @ 208V
105ARMS@ 207 Vi 220Apk@ 230V
SQ003 TA0030 37kVA 64 ARMS@ 342V 140Apk@ 342 Vi
60 ARM@ 360V|_|_ 132Apk@ 400V|_|_
50ARMS@ 432V 110Apk@ 480V
175ARMS@ 187 Vi 230Apk @ 208 Vi
157ARMS@ 207 Vi 220Apk@ 230V
SQ0045 TA0045 53kVA 95ARMS@ 342ViL 140Apk@ 342 Vi
QOARMS@ 360V 132Apk@ 400V
75ARMS@ 432V 110Apk@ 480 Vi
350ARMS@ 187V 460Apk@ 208 VL
314ARMS@ 207 Vi 440Apk@ 230ViL
189ARMS@ 342V 280Apk@ 342 Vi
180ARMS@ 360V 264Apk@ 400V
150ARMS@ 432V 220Apk@ 480V
Note: 208VAC and 23WAC inputs are Note: 208VAC and 23WAC
not available on the single cabinet inputs are not available on the
SQ0090 TA0090 112kVA SQ0090 and TA0090 but is availablg single cabinet SQ0090 and
on the 2 x SQ0045&and2 xTA0045 TA0090 but is available on th2x
systems SQ0045:nd 2 xTAO045systems
Ifit is2x SQ0045/TA004fhen Each Ifit is2x SQ0045/TA004fhen
chassis requires its own AC service  Eachchassis requires its own AC
TotalLinecurrentsare service.
2x SQ0045/TA0045 TotalLinecurrentsare2 x
SQO0045/TA0045
EachSQ004%hassisequiresits own EachSQ004%hassisequiresits
SQ0135 TA0135 159kVA| AC service. Total Line currents are 3 ownAC service. Total peak
SQO0045/TA0045 currents are 3 8Q0045/TA0045
EachSQ009@hassisequiresits own EachSQ009@hassisequiresits
224KkVA  AC service. Total Line currents are 2 ownAC service. Total peak

SQ0180 TA0180

SQO0090/TA0090

currents are 2 3Q0090/TA0090
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EachSQ009@hassisequiresits own EachSQ009@hassisequiresits
SQ0270 TA0270 336kVA| AC service. Total Line currents are 3 ownAC service. Total peak
SQO0090/TA0090 currents are 3 8Q0090/TA0090
EachSQ009Ehassisequiresits own EachSQ009Ehassisequiresits
SQ0360 TA0360 448KkVA| AC service. Total Line currents are 4 ownAC service. Total peak
SQO0090/TA0090 currents are 4 6Q0090/TA0090
EachSQ009Ehassisequiresits own EachSQ009ehassisequiresits
SQ0450 TA0450 560kVA| AC service. Total Line currents are § ownAC service. Total peak
SQO0090/TA0090 currents are 5 6Q0090/TA0090
Each SQO0090 chassis requires its oy Each SQ0090 chassis requires it
SQ0540 / TA0540  |672kVA AC service. Total Line currents are § own AC service. Total peak
SQO0090/TA0090 currents are 6 6Q0090/TA0090
All Models
Line Voltage:
(3 phase, 3 wire 208 \(| +10%
+ ground (PE)) 230 \[L+10%
SQ0015 / 380 V(| +10%D
TAO015 up to 400 \(. +10%
SQ0045 / 480 VLI+10%
TA0045
Line Voltage:
(3 phase, 3 wire 380 \(1£10%
+ ground (PE)) 400 V. +10%
SQ0090 /TA0090 480\, £10%
LineFrequency: 47-63Hz
SQ0015/TA001§ 89%®@
SQ0022/TA0022 84%?
Efficiency: SQO0030/TA003Q 86%
SQ0045/TA004§ 88%®@
SQO0090/TA009Q 85%?)
SQ0015/TA001§0.97¢)
SQ0022/TA00220.85¢)
PowerFactor: SQO0030/TA003§0.91)
SQ0045/TA004§0.94()
SQO0090/TA009§0.95®
Hold-Up Time: >10ms
IsolationVoltage: 2200VAGnput to output
1350VAQnput to chassis

(@ Not available on SQ0015

@Typical measurement; depending on line and load conditions

(®Measured at full power
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2.14  AC Output Measurements

Measurement specifications apply to SQ0015 & TA0015 in single-phase mode and SQ0022 & TA0022 /
SQO0030 & TA0030 / SQ0045 & TA0045 / SQ0090 & TA0090 in three-phase mode. Refer to the notes for
details on other models and configurations.
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2.15 Harmonics Measurements

Measurement specifications apply to SQ0015 & TA0015 in single-phase mode and SQ0022 & TA0022 /
SQ0030 & TA0030 / SQ0045 & TA0045/ SQO090 & TA0090 in three-phase mode. Refer to the notes for
details on other models and configurations.

Parameter Range Accuracy(®) Resolution
16.00- 1500Hz 0.03%+0.03H2 0.01Hz
Frequencyiundamental ' +0.25% forthe FCoption '
FrequencmarmoniCS SZOOHZC 16 kHz 0.03%+0.03Hz 0.01Hz
Phase 0.0-360.0° 2°typ. 0.5°
Fundamental 0.1%FS 0.01Vv
Voltage
Harmonic2 - 50 0.1%+ 0.1%/kHz 0.01VvV
0.5%FSs 100Hz
Fundamental 0.1A
Current 1.0%FS> 100Hz
Harmonic< - 50 1% +0.5%/kHZAS 0.1A
Note: Forcurrentand powermeasurementsspecificationsapplyfrom 5%to 100%0f measurementange.
Currentand Powerange,and accuracy specifications are times three for all models operated in single phase m
Forthe multi chassisnodelsthe currentand powerrangeaccuracyspecificationgare to be multipliedby No ofchassis.

26

M447352-01 REV-B



Sequoia / Tahoe Series User Manual

California Instruments

2.16

DC Output Measurements

Measurement specifications apply to SQ0015 & TA0015 in single-phase mode and SQ0022 & TA0022 /
SQ0030 & TA0030 / SQ0045 & TA0045/ SQO090 & TA0090 in DC mode. See notes for other models and
configurations.

Parameter

Range

Accuracy(®)

Resolution

Voltage

0-440VDC

* (0.1% of actual + 0.2% of fatlale)add+0.1%of
full scale for AC+DC mode;

Validfrom >5%0of full-scale. withsensdeads
connected.

0.1Volt

Current
SQO0015 & TA0015
SQ0022 & TA0022

SQ0030 & TA0030
SQO0045 & TA0045

0-100ADC

Current
SQ0090 & TA0090

0-200ADC

* (0.3%0of actual+ 0.5%of full-scale) for DC
Validfrom 10%of full-scale to 100% of fu#icale.

0.01 Amp

Power
SQ0015 & TA0015
SQ0022 & TA0022

SQO0030 & TA0030
SQ0045 & TA0045

0-15kWper output

Power
SQ0090 & TA0090

0-30kWper output

+1% FS

now

Note: For current and power measurements, specifications apply from 5% to 100% of measurement range. C
and Powerange,and accuracy specifications are times three for all models in single phase mode. For the mul
chassis models the current and power range accuracy specifications are to be multiplied by No of chassis.
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2.17

Operational Characteristics

Operationalcharacteristicccommonfor all three operation modes:Sourcemode (all models),andfor SEQUOIA

models only, SINKGrid Simulator mode and SINElectronic loadnode.

Parameter

Characteristic

ParallelOperation

Multi-chassisonfigurationsare formedwith up to sixunitsin parallelusingone
Leader unit and up to five units operating as follower units. Maximum poknagr
can be obtained by paralleling is limited to 540 kVA.

Setupof the multi-chassigonfigurationis automaticallyaccomplisheadvhenthe
chassis are interconnected with the interface cables, and require no user se
except to wire the inputs and outputs.

Output Relays

Isolation and range relays are provided internally to automatically configure
outputs, turn the output ON/OFFanddisconnecthe loadfrom the output
amplifier when in the off state.

1-Phaseand 3-Phasemode
selection

Switches between 1 and 3 phase outputs for SQOEQ0045. External
connection needed for SQ0090 singlease output.

Non-Volatile Memory

16 completeinstrumentsetupsandtransientlists, 100eventsper list.

WaveformManagement

Sequoid Tahoeseriesemploysindependentarbitrarywaveformgeneratorfor
each phase, thisllowsthe user to createcustom waveforms. Iaddition,
three standard waveforms sine, square and clipped are always available.

Faultldentification

Onboarddiagnosticsdentify whenan assembly haexperiencedafault.

Emergencystop

Push button is installed on the front panel of the Sequoia / Tahoe system. W
pushed in, the main AC contactor is opened disconnecting the AC input pow
to the inputtransformer. Note that the controller (and front panel display) will
still be powered up, but no power is available to the amplifiers and there will
no output powereither. Thecontroller runsoff the LVsupply,whichmustbe
turned off with the front panel unit ON/OFF switch.

Watt Hour Measurement

Displayshe energy kWh,consumedy the load,andthe true powerin kW. The
Start andStopfunctiondeterminethe interval duringvhich energy isalculated.
TheClear function resets thaccumulated energy value.

Calibration

Calibrationintervalis 1 year;calibrationis firmware-basedthroughthe digital
interface or Virtual Panels.

Operationalcharacteristicsspecificto Sourcemode (SEQUOlAnd TAHOENodels)

CurrentLimit Modes

Twoselectablenodesof operation:

a) ConstantVoltage/ConstantCurrentmode,voltagefoldsbackwith automatic
recovery
b) Constant Voltage/ Current limit (Relays open)

Automatic LevelControl

(ALC)

UserselectableALGoperationenablesa digitallyimplementedfeedbackcontrol loop to
precisely regulate the RMS value of the output voltage.

Turnoff programmableoutput impedanceto useALC.
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TransientGenerator

Output is controlled to produce transient events with 500ppsgramming resolution:
Voltage: drop, step, sag, surge, sweep;

Frequency: step, sag, surge, sweep;

Voltage and Frequency: step, sweep.

External Drive

Supported up to 905Hz.
0-7.00Vrms aux input.

ProgrammableOutput
Impedance

The TA0015 & SQ0015A0022 & SQ0022 / TA0030 & SQ0030/ TA0045 & SQO0045/
TA0090 & SQO0090 offers programmable output impedance in thheese mode of

operation. This allows the user to simulate line impedance conditions by programmi
resistive and inductive elements of the AQ dzNDS Q& 2 dzil Lidzli A Y LIS

Output impedance option is not supported during Multi chassis and slgese mode
operation. Turnoff ALGo useprogrammableoutputimpedance. This feature supports
only in source mode.

Range: R:20¢ 200mOhm

Resolution: R:10mOhm

Accuracy: 10%FS

Operational characteristics specific to SINBrid Simulator mode (only for SEQUOIA model)

Protection Characteristics | the SEQUOIA to limit the current as the current is not generated by the SEQ

The absolute value of the current exceeds the regenerative programmable ¢
limit set point, the output voltage of the SEQUOIA will be increased graduall
reduce the amount of current being fed back. Note that there is no other way

itself but rather ly the load (inverter). Consequently, normal current limit
operation does not apply in this mode of operation. The voltage will continue
be raised until the user set over voltage trip point is reached.

Automatic LevelControl (ALC)

UserselectableALGoperationenablesa digitallyimplementedfeedbackcontrol
loopto precisely regulate the RMS value of the output voltage.

TransientGenerator

Outputiscontrolledto producetransienteventswith 500 us programming
resolution: Voltage: drop, step, sag, surge, sweep
Frequencystep,sag,surge,sweep;

Voltageand Frequencystep, sweep.

Operationalcharacteristics specifito SINK electronic load mode (only for SEQUOIAnodels)

ProtectionCharacteristics

User is allowed to set maximum UUT voltage and the SEQUOIA would trip ¢
reaching the overvoltage set point. In this operating mode SEQUOIA do not
any control on thevoltageappliedby the UUT ,only currentdrawnfrom the UUTis
beingcontrolledby SEQUOIAt anypoint time of time usershouldensurethe
MaximumUUTvoltagedoes not exceed the maximum range specified of the
SEQUOIA.

AutomaticLevelControl(ALC) | loopto precisely regulate the RMS value of the output current.

UserselectableALGoperationenablesa digitallyimplementedfeedbackcontrol

Transient

Generator SINK
ElectronicLoad

Outputiscontrolledto producetransienteventswith 500 s programming
resolution: Current: drop, step, sag, surge, sweep

M447352-01 REV-B
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Mode

RLC Users can program Resistance, Inductance and Capacitance as load as per
range specifiedor eachoutput model. Inthis mode SEQUOIArogramsthe RMS
currentwith appropriate phase angle to theutput as per the programmed RL(
SINK Electronic values.

Loadmode

Programming

Usingcurrentwaveformprogrammingfeature,anonlinearcurrentexample six
pulse rectified current waveform can be programmed to the SEQU@\t. The
-SINK Electronic highest peak current programmed is as defined by output repetitive peak cu
rating.

Non-LinearCurrentProgramming

Loadmode

2.18  Additional AC only Output Range Hardware options

Output VoltageRangeOptions¢ Only ACmode supported

Adds444/555/666/721VAConly output range.

XVC, option SINKEIlectronic load operating mode is oslypported in 444 VAC, 555 VAQ
and 666VAC

2.19  Additional Hardware options

This is a key lock push button feature installed on the front panel of the
SEQUOIA system. When pushed in, the main AC contactor is opened
disconnecting the AC input power to the input transformer. Note that the
ES (Emergency Stop with Key), optj controller (and front panel display) will still be powered up, but no power
available to the amplifiers and there Mbe no output power either. The
controller runs off the LV supply, which must be turned off with the front
panel unit ON/OFF switch.

. IEG610064-13 harmonicsandInter-harmonicsEMCtest hardwareand
413,0ption

software.
Sequoia or TahoBeries can be used as AC power source for the CTSHL
CTSHL compliance to meet the requirements of IEC 61439®, IEC 6100G-3, IEC

61000311, IEC 61008-12, IEC 61008-7, and IEC 61009-15.

30
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2.20  Hardware options

0 A- Air Filter, option

Adds dust filters to the front panel air inlet

2 C- Chill Door, option [

The Chilled door optioiis a rack cooling systeavailableonly for SQ/TA 0090
configurationsThechilled door assembly removes heat generated by the power su
instruments and cools the air before returning it through the exhaust into the room
Units with the chilled door option also include air filters installed on the front panel
(This option equires additional installation procedures after delivery.)

Cooling option:

The door cooling system is an active heat exchanger mounted on the rear panel g
AC power rack. It pulls room air into the cabinet through the front panels, where th
absorbs heat from the power supply and is then directed to the door chillerh&aeis
transferred to the coolant inside the heat exchanger and sent to the chilled water
source.

The door then releases cool air back into the room at a set temperature. By remo
heat directly at its source, the system ensures that all heat from the power supplie
removed before leaving the cabinet.

The system continuously monitors various environmental factors to adjust to cond
inside the power rack. It operates above the ambient dew point, preventing
condensation near sensitive internal equipmeReferFigure3-7 for the overall
Dimension of SQA0090 with Chill door optiofrigure3-8 for the location of air inlet
air outletand rare viewof chill door assembly.

Note: Refer to the outline drawing sectidh4to view thedrawings of SQ/TA 0090 wit
Chill Door Assembly.

Dimension of SQ/TA 0090 with Chill door option
Height 76.2 in(1935.4mm)

Weight: 33 in(838.2 mm)

Depth: 56 in(1422.4 mn)

Weight of a Chill Door Option:

Chilled Door Weight: 45@s.

Frame Weight: 7#os.

Total Added Weight: 52Ibs.

Chill Door Specifications

Fluid type: 100%Vater or Glycol %

Design Fluid Flow-20 GPM

Max Fluid Flow:23 GPM

Estimated Total Fluid Pressure Drogt ®PSID
Design Fluid inlet Temp: &5

Design Fluid outlet Temp: &5°F

Design Cooling Capacity75 kW

Available Air flow: 3500500 CFM

Electrical Power Requirement Specifications:
Power 208230 V/1/60 Hz

Full Load Amps (FLA): 7 Amps

Minimum Circuit Ampacity (MCA): 20nps
Maximum Overcurrent Protection (MOP): 15 Amps

temps, and fluid type.

Note 1: Secifications are based on average load conditions. Capacity and performance will vary bafsed,omate

(@ Available only for SQ/TA 0090 configurations
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2.21  SINK option

The following output characteristics are applicable only for SEQUOIA model.

In GridSimulatorMode SEQUOI fegulatesthe output voltageto the usersetvalue
and works as the grid to UUSEQUOIA serves as the grid and sinks the current
generated by UUT. This allows the user to test current source type UUT such ag
Photo Voltaic Solar inverter or any grid tied inverter. Users can change the grid
parameters such as voltage, frequency, andgghas per the requirement. The
energy received from the UUT is fed back to grid instead of dissipating as heat.

SINKGrid Simulator,option

Inelectronic loadnode SEQUOIfegulatesthe RMScurrentsetby the userand
worksasthe load. Current programming, power programming and RLC programi|
are supported irelectronic loadoption. The energy received from the UUT is fed
back to grid instead of dissipating as heat.

SINK electronic load option

2.22  Frequency Options

Highfrequencyoption: Qutput frequencyrangeof 16 Hz to905Hz.

HF option Note: With HFoption installed,during SINKmode (Gridsimulatorandelectronic
loadfrequencyisrestricted to 550 Hz.

Highfrequencyandreducedfrequencycontrol optionsarecombined.

In this option frequency rangs 16 Hz to 905 Hz.

FCoption
With FC option installed, accuracy reduces to +0.25%.
With FCoption installedexternalwaveformprogrammingsignalfeatureis disabled
Extended high frequency option adselectable range to achieve 1500 Hz output
. source mode.
EHF, option

Note: With EHF option installed, frequenisrestricted to 550 Hz during SINK mog
(Grid simulator andectronicload).

32 M447352-01 REV-B



Sequoia / Tahoe Series User Manual

California Instruments

Source andSINK
Grid Simulator

2.23  Clock and Lock Mode Option
ClockandLockinterfaceoption for Leaderunit.
Multi-phase configurations are formed with up to three units using the Clock and L
) signalinterface.Oneunit actsasthe Leaderandprovidesthe referencesignals to the
LKM,option other Follower units.
(Clockand LockMode) . . . .
Note: Thefrequencyof operationisrestrictedto 1500Hzif the power supplyis
configured to operate in LKM mode.
LKMmodeis not supported inSINK Gridsimulatorand Hectronic loadmode.
ClockandLockinterfaceoption for follower unit.
Multi-phase configurations are formed with up to three units using the Clock and L
. signalinterface.Oneunit actsasthe Leaderandprovidesthe referencesignals to the
LKSpption other Follower units.
(Csiaidl oe bus) Note: Thefrequencyof operationisrestrictedto 1500Hzif the power supply
configured to operate in LKS mode.
LKSnodeisnot supportedin SINKGridsimulatorand Hectronic loadmode.
2.24  Analog/Digital Signal Characteristics
Function Characteristics
Signalnput for output voltagewaveformprogrammingoy externalanalogreference;
Signalanges0-7.07Vrmsfor zeroto full-scaleRMSoutput voltage, with ACinput waveform
ExternalAnalog at 16Hz to 55(Hz;
Programmingpf programmingaccuracy+2%of full-scaleoutput;
OU\;\E’Ut \;oltage individualinputs providedfor eachoutput phasejnput impedance40{ Kypical;
avetorm safety isolation SEEMted, referenced to chassis;
Note: ExternalAnalogwaveformprogrammingfunctionis not supportedin SINKHectronic
loadmode
Signalnput for output voltageamplitudeprogrammingof waveformthat issetby
ExternalAnalog internal controller reference;
'Z)rotgri"\‘/m:{‘g of | signaranges0-10VDGor zeroto full-scaleRMSof internally programmedoutput voltage;
utput Voltage . .
Amplitude programming accuracy, £2% of fatlale output;

individualinputs providedfor eachoutput phase;input impedance401 Kpical;
safetyisolationSELVated, referencedto chassis

ExternalAnalog
Programming of
Output Current
Amplitude ¢ SINK
electronic load
Mode

Signalinput for output currentamplitudeprogrammingof waveformthat is set by
internal controller reference;

Signafranges:0-10 VDCfor zeroto full-scaleRMSof internally programmedoutput
current; programming accuracy, +2% of-&dhle output;

individualinputs providedfor eachoutput phase;input impedance401 Kpical;
safety isolation SEENted, referenced to chassis

M447352-01 REV-B
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Function Characteristics
Signainput for output voltagemodulationof waveformsetby internal controller
reference; 65 rmssignal range for<10% output voltage amplitude modulation;
ExternalAnalog programmingaccuracy;+2%of full-scaleoutput;
(,;AOtduRt/IOI? of individualinputs providedfor eachoutput phase;inputimpedance40] K =
utput Voltage . . . .
P 9 typical; safety isolation SEi&ted, referenced to chassis.
Note: ExternalAnalogwaveformmodulationfunctionis not supportedin SINKHectronic load
mode
Signabutput with dualfunction: user selectablaseitherfunctiontriggeror list trigger;
functiontriggerprovidesa pulsefor anyprogrammablechangen output voltageor frequency
TriggerOutput list trigger provides a pulse if programmed as part of list transients;
pulselogiclevel,userselectableasactive-highor activelow; pulseduration, 550
ps; rear panel BNC connector; safety isolation S&ted, referenced to chassis.
Signabutputsfor eachoutput phasefor monitoringthe waveformof the commandsignalof
IsolatedOutput the output amplifier;
VoltageMonitor 0-7.07 Vrmssignalrangefor zeroto full-scaleoutput voltage;
Outputs individualoutputs providedfor eachoutput phase safetyisolationSEL \fated, referenced
to chassis.
Signabutputsfor eachoutput phasefor monitoringthe waveformof the commandsignalof
IsolatedOutput the output amplifier;
CurrentMonitor 0-7.07 Vrmssignalrangefor zeroto full-scaleoutput current;
Outputs individualoutputs providedfor eachoutput phase safetyisolationSEL \ated, referenced
to chassis.
Signalnput for externaltriggerfor executionof programmed
) value; logic level, TIdompatible;
Triggerinput

Signaleturn commonto signals, Triggenput, Synchronizatioi€lockand Remotelnhibit;
safetyisolationSEL \fated.

SynchronizatiorSignal

Signainput for externalsquarewaveclockto control the output frequencyand phaseof the
waveform generated by the internal generator;

logiclevel, TTkcompatible;
Signateturn commonto signals,Triggerinput, Synchronizatioi€lockandRemote

SYN ut
( Anp Inhibit; safety isolation SEkdted.
Note: Not availablewith FCoption andnot availablewith LKMand LKSption.
Note: SYN@putis not supportedin SINK electronic loadperatingmode
Output Status Monitors state of the output relay.lsolated T TLoutput. Highif output relayis closed low if

output relay is open

Remotelnhibit Input

Signainput to turn the output ON/OFE

logiclevel, TTLcompatible;userselectableasactive-highor activelow;
Signateturn commonto signals;Triggerinput, Synchronizatioil€lockandRemote
Inhibit; safety isolation SElrdted.
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Function

Characteristics

SummaryFault
Output

Signabutput indicatingthat a fault conditionis
present; solidstate, normallyclosed ac/dc switch;
logiclevel,activelow (open-circuitwhenfault isnot present);

switch ratings: 50/, maximum peak voltage; 0A, maximum curren2.5KE Y I E A Y ¢
resistance; JA, maximunoff-state leakage current;

isolatedfrom all other signalssafetyisolationSEL \Mated.

LKM(Option)

Signabutputsfor LeaderClockandLogicsignalsusedin synchronizingwo or more AC
sources; logic level, TTEbmpatible;

rear panelBNCconnectorsfor eachsignal;

safetyisolationSELVfated, referencedto chassis.

Note: SYNGnput is not supportedin SINK electronic loadbperatingmode

LKSOption)

Signalnputsfor AuxiliaryClockand Logicsignalsusedin synchronizingwo or more AC
sources; logic level, TEbmpatible;

rear panelBNCconnectorsfor eachsignal;

safetyisolationSEL\fated, referencedto chassis.

Note: SYN@nput isnot supportedin SINK Electronid_oadoperatingmode.

2.25 Remote Control Digital Interface Characteristics
Interface Characteristic
LAN EthernetlOBASH and 100BASH overtwisted-pair cablescompliantwith IEEB02.3;
Connector: 8P8C modular jack.
Serialinterfacecompliantto USB2.0;
usB Connector: Typd receptacle.
Serialinterfacecompliantto RS232C;
RS232C Protocol:databits, 7 with parity and8 without parity; stop bits, 2; baudrate, 9600to
115200; handshake, CTS and RTS;
ConnectorSubminiatureD, 9-contactreceptacle.
Paralleinterfacecomplieswith IEEE488.1,|EEE488.2,andthe SCRB9 command
IEEE488(Option) | specification; command execution response time, 10 ms, typical;
connector:lEEE488.1compliant.
) Firmwarecanbe upgradedthroughLAN,USBor RS232interfaces.Upgradethrough | EEE488
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2.26 Front Panel Controls/Indicators

Controls/Indicators

TouchPanel TFTcolorLCDdisplaywith menu-based
control.

DisplaySze: 5" diagonal.
Rotaryencoderfor menunavigationand parameteradjustmentandentry, withintegratedselectionswitch.

Input Switchturns unitON/OFFlocatedon the top left cornerof the front panel.disconnectghe low voltagebias
supplyof the SEQUOIA /TAHOE.

OUTPUBwitch:turns output of the unit ON/OFF
OUTPUTEDintegratedinto the OUTPUBwitch;indicatesthat the output of the unit hasbeen
turnedon.

CC LED: indicates that the unit is in constantent mode and the output current is being
regulated.

CVLEDindicatesthat the unit isin constantvoltagemodeandthe output voltageis beingregulated.
HI RNG LED: indicates that the higiitage output range has been selected;
FAULTEDindicatesthat aninternalfault hasbeendetected,andthe output hasbeenshut

down.

REM LED: Indicates that the unit is under control of the remote digital interface.

LXILEDL Xlstatusannunciation.

EMERGENGTOPRemovepower from amplifiersandopensoutput relays.

PanelLEDIndicators

Front side sheet metagdanel is illuminated with LEDs indicating the operating status of the Sequoia / Tahoe as
described below:

READY OUTPUT OFF Status: Panel is illuminated with Green LEDs
OUTPUT ON/OFF Status: Panel is illuminated withLEDs
FAULT Status: Panel is illuminated with Red LEDs

2.27 Rear Panel Connectors

Connector Description

Cableentry andstrainrelief for ACinput wiring. Removerear panelcoversfor
AClnput makingconnection

Earthstud isprovidedin the chassisRemoverear panelcoversfor making

SafetyGround connection

AC/DQutput ¢ Three Phasg Cableentry andstrainrelief for AC/D@utput wiring for 3 phasesandneutral. To
output removerear panel covers for making connection

AC/DQutput ¢ Single Phasq Cableentry andstrainrelief for AC/DGutput Singlephasewiring. Toremoverear
output panelcovers for making connection.

Earthstud isprovidedin the chassisRemoverear panelcoversfor making

FunctionatGround .
connection

AC/D®utput RemoteSense| Singlerow four pole terminal blockis locatedon the rear panelfor externalvoltage
sense
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Connector

Description

Externallnterface-|

Controlanalogand monitor signaldor eachoutput phasefor user remotecontrol.

(Includesexternalvoltagesignalsor output programmingoutput voltage
monitorsandoutput current monitors)

safetyisolation SELMated; connector:high-density,15-contact,female
SubminiatureD.

Externallnterface-ll

Controlanaloganddigital signalsfor eachoutput phasefor userremote control.

(Includesexternalvoltagesignalsor output modulationof voltage,SYNCRemote
inhibit, Summary fault output, Output ON/OFF stajus

safetyisolation SELMated; connector:high-density,15-contact,female
SubminiatureD.

Systeminterface,
Follower

Controlsignalinterfaceon Followerunit comingfrom Leaderunit (or previous
Followerunit) for multi-chassis operation; connector, higlensity, 37contact,
female DType

Systeminterface, Leader

Controlsignalinterfaceon Leaderunit (or previousFollowerunit) goingto
Followerunit for multi-chassis operation; connector: higlensity, 37contact,
male DType

Systenrelay Interface

Singlerow sixpole terminalblockislocatedon the rear panelfor remote-control
of Leader Follower configurations and Emergency Stop

Signabutput with dualfunction, eitherfunctiontriggeror list trigger; safety

TriggerOutput isolationSEL Vrated;

connector:BNC

Signainput for externaltriggerfor executionof programmedvalue;Logidevel, TTL
Triggerinput compatible; safety isolation SEtated;

connector:.BNC

Clock and Lock (LKM and LK
options)

Signal control interfaces for synchronization of multiple units; signgdutson
leaderunit, andsignalinputson auxiliaryunits; safety isolation SEirsted;
connectors: individual BNC.

LAN Interface

Ethernetl0BASH and 100BASH ; safetyisolationSELMated, referencedto
chassis;

connector: 8P8C modular jack.

RS232 Interface

Serialinterfaceto RS232C safetyisolationSELMated, referencedto chassis;
connector: Subminiatur®, 3contact receptacle.

USB Interface

Serialinterfaceto USB2.0; safetyisolationSEL\Wated, referencedto chassis;
connector: TypeB.

|IEEE488 Interface

Parallelinterfaceto IEEE488.1,IEEE488.2,and SCRB9; safetyisolation SEL \fated,
referenced to chassis; connector: IEEB.1 compliant.
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2.28 Protection Function Characteristics

Function Characteristic

In-line fastactingfuses.Checlfuseratingin Serviceand
Input Overcurrent Maintenance section. Ratings will depend on AC input
configuration settings.

Circuitbreakerfor LVsupply.

Input Overvoltage Automaticshutdown.
Input Overvoltage Transients Surgeprotectionto withstandEN500821 (IEC301-4, 5) levels.
Output Overcurrent Adjustablelevelconstantcurrentmodewith programmableset
point.
Output ShortCircuit PeakandRMScurrentlimit.
Overtemperature Automaticshutdown.

2.29  Environmental Specifications

Parameter Specification
i 0°to +40°C.(Excepin Constant Powemode).
OperatingTemperature
+32°to +104°F.
-40°to +85°C.
StorageTemperature
-40°to +185°F.
Altitude <2000meters
. - 0-95%RAH non-condensingnaximumfor temperaturesup to
AT 31°C decreasing linearly to 50% at 40°C.
Vibration Designedo meet|STALHtransportationlevels.
Shock Designedo meetISTALHtransportationlevels.
Transportationintegrity ISTATestProcedurelH
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2.30  Regulatory Agency Compliance

Parameter Specification

CE marked for EMC Directive 2014/30/EU per EN 6132813 Class A for Emissi
EMC and Industrial Immunity levels as required.

Safety CE marked for LVD compliar@l4/35/EU to EN 61010, Edition 3.1

CE Mark LVD Categories |Ly adltfFdAz2y h@SNwp2t i3S /1 GiS3a2NRY

CE marked for compliance with RoHS3 EU Directive 2015/863/EU for Restrict
RoHS Hazardous Substanceshifectrical and Electronic Equipment.

2.31  Mechanical Specifications

Note: Refer to the outline drawing section 3.4 to view the drawings of SQ/TA 0022, 0030, 0045, SQ/TA
0090, SQ/TA 0090 with Chill Door Assembly, and SQ/TA 0015.

Parameter Specification

Height: 29.70h 754.4mm

Dimensions
SQ0015 & TA0015 Width: 26.14 664mm
Depth:  30.14y 765.6mm
Dimensions Height: 45.% 1155.7mm
SQ0022 & TA0022, SQO030 & TAOQ \y/idith: 20.0° 736.6mm
SQO0045 & TA0045
Depth: 34.7 881.4mm
Height:  73.7 1872mm
Dimensions
SQO0090 & TA0090 Width: 33 838.2mm
Depth:  44.2" 1122.7mm
Dimensions? Height: 76.2' 19354mm
SQ0090 & TAOOQﬁ)ith chilled door Width: 33" 838.2mm
option
Depth: 56" 1422.4mm
Unit Weight
SQ0015 & TA0015 600 Ibs. (272 kg)
Unit Weight
SQ0022 & TA0022, SQO030r&0030, 1016 Ibs. (461 kg)
SQO0045 & TA0045
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Parameter Specification

Unit Weight

SQ0090 & TA0090 2500 Ibs. (1133 kg)

. . /| KAffSR 522NoHSn®mi Y dwpn foaod
Tma""’ig's‘;‘r’;bcl;zi'bd door | oNI YS 2 Sx kG Y Fop 04D
¢2GFLt ! RRSR é66agiiy|{gap toaod
Shipping Weight
SQ0015 & TA0015 700 Ibs. (317.5 kg)

Shipping Weight
SQ0022 & TA0022, SQ0030 & TAO(Q 1378 Ibs. (625 kg)
SQ0045 & TA0045

Shipping Weight 2862Ibs. (1298 kg)

SQ0090 & TA0090
Material Steel chassis with aluminum panels aers.
CAYA&K Light textured painted external surfaces.

Black Semi Glossy finish

| O2dzasa O b 2 A { 45 dBA maximum at 0% to 50% load, 55 dBA maximum greater than 509
{vnnmp 3 ¢! n|tol00% load. Measured at one meter.

1 02dz8a 0 b2A
{vannHwH N:AHHZ
{vannon 3 ¢! n
{vannnp 3 ¢! n
{vnnon 3 ¢! n

65 dBA maximum at 0% to 50% load, 75 dBA maximum greater than 509
to 100% load. Measured at one meter.

Fan cooled with air intake on the front and exhaust to the rear.
Fans:
SQ0015 / TA001&62 x 225CFM

AL A SQ0022 / TA0022 up to SQ0045 / TAOHE 225CFM
SQO0090 / TA009912-14M x 225CFM
Air displacement 22 Cu Ft/sec. Max.

LYGSNy! ¢

/ 2y &0 NHzOs 2y Modular subassemblies

© Madditional cooling is required for XVC options.

(@For morenformation refer tosection2.201  NRg | NB hll 2y a ®
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2.32  Firmware/Software Options

Option® Description
AvionicsElectricaPowerQuality TestSoftwarePackage
AVSTD(MC) includesl60(RTCA/DO16B/F/G),704(MIL-STDr04A/B/C/D/E/F),
ABD (Airbus ADB100.1.8 D/E), A350 (Airbus ADB100.1.8.1 B/C).
AvionicsElectricaPowerQuality TestSoftwarePackageincludesAVSTD,
AVALL(MC) B787(AvionicsElectricaPowerQuality TestSoftware;Boeing787B30147A/B/C)

AMD (Avionics Electrical Power Quality Test Software; Airbus AMD24 C)

MIL1399(MC)

InterfaceStandardor ShipboardSystem<ElectricPower,AlternatingCurrent
MIL-STD 139800B Shipboard Power Test

MIL1399+AVSTD(MC)

InterfaceStandardor ShipboardSystem<lectricPower,AlternatingCurrent
Avionics Electrical Power Quality Test Software Package.
includes160(RTCA/DO16B/F/G),704(MIL-STD704 A/B/C/D/E/F),
ABD(AirbusADB100.1.8/E),A350(AirbusADB100.1.8. B/C).

MIL1399+AVALL(MC)

InterfaceStandardor ShipboardSystemdlectricPower,AlternatingCurrent
Avionics Electrical Power Quality Test Software Package; includes AVSTD,
B787(AvionicsElectricaPowerQuality TestSoftware;Boeing787B30147A/B/C)
AMD (AvionicsElectricaPowerQuality TestSoftware;AirbusAMD24C)

MC

Optionsareinstalledin all chassis o& multi-chassigMC)configuration

(@ ForAvionicsoptions,referencethe AvionicsSoftwareManual (P/N4994-971)for test details.All optionsrequirethe
useof the provided Virtual Panels, graphical user interface Windows application software GUI; refer to AMETH
website, www.programmablepower.como download the latest version.

2.33  XVC444 Option Specifications

The XVC option provides an AC only output range of 0 to 444 VAC L-N. Common specifications for all
models are given in Table 2-9. Current ratings for different power models for 3-phase and 1-phase mode
are in Table 2-10 and Table 2-11 respectively. In XVC444 option range, all operating modes are supported.
Output current limit characteristics are shown in Figure 2-5.

All Models

Workingmode ACMode

ACOutput phaseVoltage 0¢ 444V

VoltageResolution 0.1v

VoltageProgrammingAccuracy +0.25% of~ullScale +1.5 \ACrms

Output Coupling ACcoupled

Frequencyrange

with Standardbption: 45Hz¢ 500 Hz

with HFoption: 45 Hz¢ 900Hz(seealsoHFoption specification. yV

() Operating in 444 V range at 500 Hz to 900 Hz is available on SQ0090/TA0090 only.

Table 2-9: Common Output electrical specifications for XVC444V option
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ACmodeOutput Current,
. Output Power (kVA)
Model No of chassis Rated® (Per Phase)
ACmode RMS(A) Peak(A)
1x SQ0022/
SQ0022/TA0022 225 17 51
1 xTA0022
1 x SQ0030/
SQO0030/TA0030 30 22 66
1 x TA0030
1xSQ0045/
SQO0045/TA0045 45 34 102
1 x TA0045
2 xSQ0045
SQ0090/TA0090 2 XTA0043
1 xSQ0090 90 68 204
1 xTA0090
3 xSQ0045
SQO0135/TA0135 3 xTA0045 135 101 303
2 xSQ0090
SQO0180/TA0180 2 xTA0090 180 135 405
3 xSQ0090
SQO270/TA0270 3 xTA0090 270 203 609
4 xSQ0090
SQ0360/TA0360 4 xTA0090 360 270 810
5 xSQ0090
SQO0450/TA0450 5 xTA0090 450 338 1014
6 xSQ0090
SQO540/TA0540 6 xTA0090 2t “E —
(M Operation at higher currents from 10% to 72% of voltage range (138% of rated current). Constant power is
possible from 72% of voltage range declining to 100% of rated current at 100% of voltage range.

Table 2-10: Phase output Current and Power specifications for XVYC444 option -Three phase.
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Output ACmodeOutput Current,FullScale (Per Phase)
P kVA
Model No of chassis ower(kVA)
ACmode RMS(A) Peak(A)
SQO0015/TA0015 1xSQ0015/
15 34 102
1xTA0015
SQ0022/TA0022 1xSQ0022/
225 51 153
1 x TA0022
SQO0030/TA0030 1xSQ0030/
30 66 198
1 x TAO030
SQ0045/TA0045 1xSQ0045/
45 102 306
1 x TA0045
2 xSQ0045
2 XxTA0045
SQO0090/TA0090 920 204 612
1 xSQ0090
1 xTA0090
SQ0135/TA0135 $x5Q0045
3 xTA0045 135 303 909
SQO0180/TA0180 2x SQ0090
2 x TA0090 180 405 1215
SQO270/TA0270 3% SQ0O%0
3 x TA0090 270 609 1827
SQO0360/TA0360 4 X SQ0090
4 x TAD090 360 810 2430
SQ0450/TA0450 > X SQO090
5 x TA0090 450 1014 3042
SQ0540/TA0540 6% SQ0090
6 x TA0090 540 1215 3645

Table 2-11: Phase output Current and Power specifications for XVC444 option i Single phase

2.34  XVC555 Option Specifications

The XVC option provides an AC only output range of 0 to 555 VAC L-N. Common specifications for all
models are given in Table 2-12. Current ratings for different power models for 3-phase and 1-phase mode
are in Table 2-13 and Table 2-15 respectively. In XVC555 option range, all operating modes are supported.
Output current limit characteristics are shown in Figure 2-5.

All Models
Workingmode ACMode
ACOutput phaseVoltage 0¢ 555V
VoltageResolution 0.1v
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VoltageProgrammingAccuracy

+0.25% ofFullScald £1.5 \ACrms

Output Coupling

ACcoupled

Frequencyrange

with Standardoption: 45 Hz¢ 500 Hznot supported in HF
option.

Table 2-12: Common Output electrical specifications for XVC555 option

Output Power ACmode Output Current,Rated®
Model No of chassis (kvA) (PerPhase)
ACmode RMS(A) Peak(A)
SQO0090/TA0090 1 xSQO0%0 90 54 162
1 xTA0090
SQO180/TA0180 2 X SQO090 180 108 324
2 x TA0090
SQO270/TA0270 3% SQ00%0 270 162 486
3 x TA0090
SQ0360/TA0360 4 x SQ0090 360 216 648
4 x TA0090
SQO0450/TA0450 > X SQ0090 450 270 810
5 xTA0090
SQ0540/TA0540 6 x SQ00%0 540 324 972
6 x TA0090
() Operation at higher currents from 10% to 72% of voltage range (138% of rated current).
Constant power is possible from 72% of voltage range declining to 100% of rated cufi@d¥aof voltage range.

Table 2-13: Phase output Current and Power specifications for XVC555 option-Three phase.
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ACmodeOutput Current, FuH
Output |
Model No of chassis Power(KVA) Scale
(PerPhase)
ACmode RMS(A) Peak(A)

SQ0090/TA0090 1 xSQ00%0 90 162 486
1 xTA0090
2 xSQ0090

SQ0180/TA0180 180 324 972
2 xTA0090
3 xSQ0090

SQ0270/TA0270 270 486 1458
3 xTA0090
4 xSQ0090

SQ0360/TA0360 360 648 1944
4 xTA0090
5 xSQ0090

SQ0450/TA0450 450 810 2430
5 xTA0090
5 xSQ0090

SQ0540/TA0540 540 972 2916
5 xTA0090

Table 2-14: Phase output Current and Power Specifications for XVC555 option-Single phase

2.35 XVC666 Option Specifications

The XVC option provides an AC only output range of 0 to 666 VAC L-N. Common specifications for all
models are given in Table 2-15. Current ratings for different power models for 3-phase and 1-phase mode
are in Table 2-16 and Table 2-17 respectively. In XVC666 option range, all operating modes are supported.
Output current limit characteristics are shown in Figure 2-5.

All Models
Workingmode ACMode
ACOutput phaseVoltage 0666V
VoltageResolution 0.1V
VoltageProgrammingAccuracy +0.25% ofFullScale £1.5 \ACrms
Output Coupling ACcoupled
Frequencyrange With the Standardoption: 45 Hz¢ 500Hz not supported irthe
HF option

Table 2-15: Common Output electrical specifications for XVC666 option
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Output Power | ACmode Output Current,Rated®
Model No of chassis (kvA) (PerPhase)
ACmode RMS(A) Peak(A)

1 x SQ0022 /

SQ0022/TA0022 1 x TAOD22 225 1.2 336

SQO0030/TA0030 L SN 30 15 45
1 x TAOO30

SQO0045/TA0045 1xSQ0045/ 45 225 67.5
1 x TA0045
2 xSQO0045
2 xTA0045

SQO0090/TA0090 90 45 135
1 xSQ0090
1 xTA0090
2 xSQ0090

SQO0180/TA0180 180 90 270
2 xTA0090
3 xSQ0090

SQ0270/TA0270 270 135 405
3 XTA0090
4 xSQ0090

SQ0360/TA0360 360 180 540
4 xTA0090
5 xSQ0090

SQ0450/TA0450 450 225 675
5 xTA0090
5 xSQ0090

SQ0540/TA0540 540 270 810
5 xTA0090

(M Operation at higher currents from 10% to 72%alfage range (138% of rated current). Constant power is
possible from 72% of voltage range declining to 100% of rated current at 100% of voltage range.

Table 2-16: Phase output Current and Power specifications for XVC666 option-Three phase.

Output ACmodeOutput Current, FuH
Power
. Scale (Per Phase)
Model No of chassis (KVA)
ACmode RMS(A) Peak(A)
SQO022/TA0022 1xSQ0022/ 225 33.78 101.34
1 x TA0022
SQO0030/TA0030 SR 30 45 135
1 xTA0030
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1 x SQ0045 /
1 x TA0045

SQO0045/TA0045 45 67.5

202.5

2 xSQ0045
SQ0090/TA0090 2 XTAQD4S 9 135
1 xSQ0090

1 xTAO0090

405

2 xSQ0090
2 XxTA0090

SQO0180/TA0180 180 270

810

3 xSQ0090
3 XxTA0090

SQO0270/TA0270 270 405

1215

4 xSQ0090
4 XTA0090

SQO0360/TA0360 360 540

1620

5 xSQ0090
5 xTA0090

SQ0450/TA0450 450 675

2025

6 xSQO0090
6 xTA0090

SQ0540/TA0540 540 810

2430

Table 2-17: Phase output Current and Power specifications for XVC666 option-Single phase

2.36  XVC721 Option Specifications

The XVC option provides an AC only output range of 0 to 721 VAC L-N. Common specifications for all
models are given in Table 2-18. Current ratings for different power models for 3-phase and 1-phase mode
are in Table 2-19 and Table 2-20 respectively. In XVC721 option range, only Source and SINK-grid
simulator operating modes are supported. For Electronic-load mode, contact the manufacturer for more

details. Output current limit characteristics are shown in Figure 2-5.

All Models
Workingmode ACMode
ACOutput phaseVoltage 0¢721V
VoltageResolution 0.1v
VoltageProgrammingAccuracy +0.25% ofFullScald £1.5 \ACrms
Output Coupling ACcoupled
FrequencyRange With Standardoption: 45Hz¢ 500Hz

Table 2-18: Common Output electrical specifications for XVC721 option
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Output
Power (kVA) ACmode Outpl(Jlt) Current,Rated
Model No of chassis (PerPhase)
ACmode RMS(A) Peak(A)
SQO0090/TA0090 1 xSQ0090 90 41.6 124.7
1 xTAO0090
2 xSQ0090
SQ0180/TA0180 180 83.1 249.4
2 xTA0090
3 xSQ0090
SQO0270/TA0270 270 124.7 374.1
3 xXTA0090
4 xSQ0090
SQ0360/TA0360 360 166.3 498.8
4 XxTA0090
5 xSQ0090
SQ0450/TA0450 450 207.8 623.5
5 xTA0090
6 xSQ0090
SQ0540/TA0540 540 249.4 748.2
6 xTA0090

(M Operation at higher currents from 10% to 72% of voltage range (138% of rated current). Constant power is

possible from 72% of voltage range declining to 100% of rated currd@i086 of voltage range.

Table 2-19: Phase output Current and Power specifications for XVC721 option -Three Phase

Output ACmodeOutput
Power
No of Current, FullScale
gt chassis (kVA)
(PerPhase)
ACmode RMS(A) Peak(A)
1 xSQ0090
124.8 374.1
SQO0090/TA0090 1 xTA0090 90
2 xSQ0090
SQ0180/TA0180 180 249.6 748.2
2 XTA0090
3 xSQ0090
SQ0270/TA0270 270 374.4 1122.3
3 xTA0090
4 xSQ0090
SQO0360/TA0360 360 499.3 1496.4
4 xTA0090
5 xSQ0090
SQ0450/TA0450 450 624.1 1870.5
5 XTA0090
6 xSQ0090
SQ0540/TA0540 540 748.9 2241.6
6 XxXTA0090

Table 2-20: Phase output Current and Power specifications for XVYC721 option- Single phase
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Figure 2-5: Output current limit characteristics -XVC option

2.37  HF Option Specifications

The HF option extends the maximum available output frequency from 550 Hz to 905 Hz. Some restrictions
are in effect at this increased output frequency level. All other specifications of the Sequoia / Tahoe system
remain unchanged if this option is installed except as noted in the table below. In SINK operating modes
(Grid simulator and Electronic Load modes frequency is restricted to 550 Hz.

Parameter Specification
Range -HFoption: 16 Hz- 905Hz
0.01Hz<from 16.00to 81.92Hz
Frequency Resolution 0.1Hz>from 82.0to 819.2Hz
1 Hz>from 820to 905Hz
+0.01%
Accuracy 0.25%for the FCoption
16- 100 Hz<1.5°
Phase Accuracy 100-500Hz:<2
500¢ 819Hz:<4°
819¢ 905Hz:<5°
HighVoltageRange Maximumvoltageat 905Hzis 319Vrms
Maximumfrequencyat 333Vrmsis875Hz Sed-igure2-6.
Maximum voltage at 905 Hz is 159 Vrms
Voltage LowVoltageRange ) _ )
Maximumfrequencyat 166Vrmsis875Hz SeeFigure2-6.
Maximum voltage at 905 Hz is 425.3 Vyms
XVC444/oltageRange

Maximum frequency at 444 Vrms is 875 BeeFigure2-6.

Note: If the voltageor frequencysettingsshownhereare exceededor anylengthof time (>1 sec)the

SEQUOIA/TAHOE may shut down generating an over temperature fault to isskct
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Figure 2-6: Output voltage limit characteristics -HF option

2.38  EHF Option Specifications

The EHF option extends the maximum available output frequency from 905 Hz to 1500 Hz. Some
restrictions are in effect at this increased output frequency level. All other specifications of the
SEQUOIA/TAHOE system remain unchanged if this option is installed except as noted in the table below.
In SINK operating modes (Grid simulator and electronic load mode), frequency is restricted to 550 Hz. In
XVC options, frequency is restricted to 500 Hz.

Parameter Specification

Range EHF option: 16 HZ1500 Hz

0.01 Hz from 16.00 to 81.92 Hz
0.1 Hz from 82.0 to 819.2 Hz

Frequency Resolution 1 Hz from 820 to 905 Hz
1.5 Hz from 905 to 1500 Hz
0.01 %
Accuracy 0.25%for the FCoption

16-100 Hz<1.5°
100- 500Hz:<2°
Phase Accuracy 500¢ 819Hz:<4°
819¢ 905Hz:<5°
905- 1500 Hz: < 6°

Maximumvoltageat 1500Hzis 319 Vrms

Voltage HighVoltageRange Maximumfrequencyat 333Vrmsis 1450Hz refer to Figure

2-7.
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Maximum voltage al500Hz is 159 Vrms
LowVoltageRange ) ) .
Maximumfrequencyat 166Vrmsis 1450Hz SeeFigure2-7.

Note: If the voltage or frequency settings shown here are exceeded for any length of time (> 1 sec), the
SEQUOIA/TAHOE may shut down generating an over temperature fault to jisskct

100%
96% ----------------—-------—------------- ~N

% VOLTAGE (RMS)

|
|
1
|
I
I
I
I
I
I
1
1
1
1
I
I
I
I
'

0 200 400 600 800 1000 1200 1400 1500
FREQUENCY (HZ)

Figure 2-7: Output voltage limit characteristics i EHF option
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3. UNPACKING AND INSTALLATION

3.1 Unpacking

Check the unit for shipping damage as soon as you receive it. If you find any damage, contact the carrier.
Do not send the instrument back to the factory without approval. Do not discard the packing container until
you have checked for damage. If possible, keep the shipping container (wooden crate) in case the system
needs to be returned to the factory for repair or upgrades.

CAUTION!
The power source weighs approximately:
600 Ibs. / 272 kg for the SQ0015 / TA0015 model.
A 1016 Ibs. / 461 kg for SQ0022/30/45 and TA0022/30/45 models.
2500 Ibs. / 1133 kg for the SQ0090 / TA0O090 model.
Obtain adequate help when moving the unit. Make sure the location (floor) in

which the Sequoia / Tahoe Series unit(s) will be installed can support the weight of the
unit(s).

CAUTION!
Selecting the Chill Door option for the SQ0090/TA0090 unit adds a total weight of 525

Ibs. (450 Ibs. for the door and 75 Ibs. for the frame). Handle with care during
installation.

3.11 Contents of Shipment

Depending on the model, configuration, and options selected for your Sequoia / Tahoe Series power
source, the minimum items included in the shipment are:

1. Sequoia/ Tahoe Series User Manual (P/N M447352-01)

2. Sequoia Series Programming Manual (P/N M447353-01)

3. Tahoe Series Programming Manual (P/N M447354-01)
Note: If any of these items are missing, contact AMETEK Customer Service Department at 858-458-0223
(local) or 1-800-733-5427 (toll free).

3.2 Power Requirements

The Sequoia / Tahoe Series Power Source has been designed to operate from a three-phase, three wire
(Wye or Delta) AC input line. A protective earth connection is required as well (PE).

Available three-phase input model (Needs to be selected at the time of order) are:
1 208 VL £10% (Note: Not available on 90kVA single cabinet chassis).

230 VL £10% (Note: Not available on 90kVA single cabinet chassis).

380 Vi £10%

400 ViL £10%

f
f
f
1 480 VL +10%
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Sequoia / Tahoe
90kVA Chassis

Sequoia / Tahoe
22.5, 30 and 45kVA chassis

Figure 3-1: The Sequoia/ Tahoe Power Sources

CAUTION!

Do not connect 400 V or 480 V into a unit set for 208 V or 230 V unit, the result will
be a severely damaged unit. Always check the input rating on the model number tag
before connecting AC input power. Consult factory if input settings must be changed.
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33 Mechanical Installation

The Sequoia/Tahoe Series are self-contained power sources designed to be used as standalone units on
a solid surface. They are fan-cooled, with air drawn in from the front and exhausted at the rear. Each unit
must have a 12" clearance at the rear and a 6" clearance on both the left and right sides to ensure proper
airflow. It is important to consider the overall airflow and internal heat buildup to prevent self-heating and
overheating issues.

3.4 Outline Drawings

Figure 3-2, Figure 3-3 and Figure 3-4, show the protective covers for External Sense connector and
AC/DC input and output, respectively. Figure 3-5, Figure 3-6 and Figure 3-9 show the outline drawings
and overall dimensions for installing standalone model. Figure 3-22 shows the locations of the rear panel
connectors.

341 Rear Panel Protective Covers

Protective covers are provided for the rear panel AC input, AC/DC output, and Output Sense connectors.
The covers are attached to standoffs for the Sense connector and to threaded inserts for the input and
output connectors. (Figure 3-2, Figure 3-3 and Figure 3-4) using #6-32 x %" thread length with a maximum
tightening torque of 1.1 Nm (10 Ib.-in).

Figure 3-2: Rear Panel Output Sense Protective Cover Installation
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LKLVLV

Figure 3-3: Rear Panel Input/Output Protective Cover Installation T For SQ/TA 0022, 0030, 0045
Output Power Models

Figure 3-4: Rear Panel Input/Output Protective Cover Installation i SQ/TA 0090
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3.4.2 Overall Dimensions for Installation

1155.7 mm
[45.5in]
736.6 mm 55.‘5; mim
[29 in] [2.2 in]

7

881.4 mm
[34.7 in]

Dimensions are shown in millimeters and inches

\O\C)/of

Figure 3-5: Overall Dimension Drawing of Standalone Model i For SQ/TA 0022, 0030, 0045 Output

Power Models
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838.2 mm
[33 in]

P

Dimensions are shown in millimeters and inches

1872 mm
[73.7 in]
1 F—I—L
812.8 mm 75.12 mm
[32in] [2.81n]

—_

1025.906 mm
[40.39 in]

L

I

(=

1016 mm

[40 in]

.

Figure 3-6: Overall Dimension Drawing of Standalone Model i SQ/TA 0090
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62.94 mm

- T [2.5in]

1872 mm
[73.7 in]

E\D |
1032.88 mm
[40.7 in]

1422.47
mmi [56 in]

Dimensions are shown in millimeters and inches

Figure 3-7: Overall Dimension Drawing of Standalone Model i SQ/TA 0090 with Chill door option
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Figure 3-8: Air Inlet and Air Outlet Location and Rare view Drawings for SQ/TA 0090 with Chill
Door Assembly model
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L 664 m.m _| L 765.556 mm -
[26.14 in] [30.14 in]
i
¢
754.38 mm
[29.70 in]
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654.812 mm 755.396 mm
[25.78in] [29.74 in]

Dimensions are shown in millimeters and inches

Figure 3-9: Overall Dimension Drawing of Standalone Model i SQ/TA 0015

3.5 AC Input Connections and Wiring

A three-phase Delta or Wye AC input voltage with sufficient amperage is required to power the
Sequoia/Tahoe Series. Refer to the AC input specifications for the maximum AC current per phase. The
front panel POWER switch of the power supply does not disconnect the AC input line from the unit. Ensure
that an appropriately rated safety device, with a rating 25% higher than the maximum input line current
specified in section 2.13, is included in the installation. This device must provide isolation from the AC
input when opened. It should be located near the unit, within the operator's reach, and clearly labeled as
the disconnection device. The protective device can be a three-phase circuit breaker or a similar branch
circuit protection device with disconnect capability, such as a fused disconnect.

351 AC Input Overcurrent Protection

The Sequoia/Tahoe Series power supply has internal fuses at the AC input for fault protection. These fuses
are not accessible to the user and provide fault isolation in case of failure of internal components or wiring.
An appropriate overcurrent protection device must be installed externally within the system to protect the
external wiring and interconnects.

CAUTION!

AC input connections should be routed through a properly sized and rated three-phase
CIRCUIT PROTECTION device. This will protect building wiring and other circuits from
damage or shutdown in case of a system problem. It will also facilitate removing AC
input power to the system in case of service or reconfiguration requirements.
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CAUTION!

AC input wiring and connections must comply with local electrical safety codes. Always
consult a qualified electrician before installing any Sequoia/Tahoe system.

The input terminal block is located on the lower end of the rear of the Sequoia / Tahoe 22.5kVA to 45kVA
chassis and for Sequoia / Tahoe 90 kVA chassis the input terminal block is located on the lower left end.
To access the input terminal block, the protective rear cover needs to be removed first. Refer to Figure
3-3 and Figure 3-4.

CAUTION!

Always disconnect the input power completely before removing any protective cover.
Allow the internal capacitors to fully discharge for at least 15 minutes before removing
any cover

Figure 3-10 and Figure 3-11 shows the rear panel view of the connector and ground stud for models
having an AC input with 3-wire plus ground. Table 3-1 shows the functions and connector pinout, and
Table 3-2 the connector type.

A 3-phase, 3-wire input is connected to AA, AB and A C and a safety ground connection must always be
made to the utility earth protection-ground using the rear panel safety-ground stud located adjacent to the
AC input connector.
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Figure 3-10: Location of AC Input Block and Chassis Ground Connection i For SQ/TA 0022, 0030,
0045 Output Power Models
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Figure 3-11: Location of AC Input Block and Chassis Ground Connection i SQ/TA 0090

Name Type Range Function

-208\WLL° 10%
-230WL° 10%
- 380V’ 10% . . - .
ACINPUTL1 AClInput Line1 input from utility ACmains
-400V,.° 10%
-480VL.° 10%

3-PhaselinelLine

- 208V..° 10%
- 230V..° 10%
- 380VL° 10%
ACINPUTL2 AClInput t > Line-2 input from utility ACmains

-400V..° 10%
- 480V, .° 10%

3-PhaselinelLine

-208Vi° 10%
-230Vi° 10%
- 380V ° 10% . . . .
ACINPUTL3 ACInput Line3 input from utility ACmains
- 400V ° 10%
-480Vi.° 10%

3-PhaselinelLine

SafetyGroundconnectionfrom utility
GND SafetyGround N/A earth protection-ground

Table 3-1: AC Input Connector Pinout and Safety-Ground, for 3-Wire plus Ground Input
Connector
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Connector Type,and Data

ManufacturerName:MARATHOISPECIAPRODUCTS Manufactyrer

part number: 1323574

ACInput tighteningtorque: 4 Nm(35.4Ib.-in);

wire QrossSection: 2.5 mm, min (14 AWG) to 6 minmax (10 AWG)
wire strippinglengthandlugwould dependuponthe sizeof wire used.
Studname:FHS0420-14;

stud Type:threadspecificatiorof ANSB1.1,2Awith alengthof 22 mm;

SafetyGround manufacturername fornut: MCMASTERARR

manufacturerpart numberfor nut: 91240A029

nut tighteningtorque: 7.57Nm (67 Ib.-in), max.
Table 3-2: AC Input Connector Type i For SQ/TA 0022, 0030, 0045 Output Power Models

Connector Type,and Data

Manufacturername:MARATHOISPECIARRODUCTS

manufacturerpart number: 1433126

ACInput tighteningtorque: 0.7 Nm, min (6 l6n) to 1.13 Nm, max (10 Hn);
wire crosssection; 2.5mm?2, min (14 AWG)to 70 mmz, max(2/0 AWG)
wire strippinglengthandlugwould depend uporthe sizeof wire used.
Studname:FH051816;

stud type:threadspecificatiorof ANSB1.1,2Awith alengthof 25 mm;
SafetyGround manufacturername fornut: MCMASTERARR

manufacturerpart numberfor nut: 93580A568

nut tighteningtorque: 14.68Nm (130b.-in), max

Table 3-3: AC Input Connector Type i For SQ0090/TA0090 Output Power Models

No AC input wiring is included with the Sequoia/Tahoe Series. The end-user or installer must provide it.
The input wiring should be routed through the wire access opening at the rear bottom of the chassis (Refer
to Figure 3-3 and Figure 3-4). A wire channel is provided to guide the input wiring to the connections that
need to be made.

WARNING!

The Sequoia/Tahoe Series power source has internal fuses for fault protection, which
are not accessible to the user. These fuses isolate faults in case of failure of internal
components or wiring. An appropriate overcurrent protection device must be installed
externally within the system to protect the external wiring and interconnects. The input
connection wiring gauge (size) must be selected based on the maximum input current
rating to ensure user safety and prevent damage to the power source, regardless of
the actual output load.
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WARNING!

The front panel POWER switch of the Sequoia/Tahoe Series power source does not
disconnect the AC input line from the unit. Ensure that an appropriately rated safety
disconnect device is included in the installation to isolate the AC input when opened.
This device can be a switch or circuit breaker, and must be positioned near the unit,
within the operator's reach, and clearly labeled as the disconnection device.

WARNING!

To meet product safety requirements, the EARTH GROUND must be connected to
the chassis of the AC power system using the ground stud located directly below the
AC input fuse block. A Green/Yellow ground wire should be used.

CAUTION!

Do not use the Neutral connection of a 3-phase Wye AC power system as a substitute
for a true earth ground connection. AC power system neutrals cannot be used as the
protective earth ground.

The AC mains source must have a current rating equal to or greater than the input fuses and the input
wiring must be sized to satisfy the applicable electrical codes. The rear cover must be re-installed prior to
use and the strain relief provisions located at the rear bottom of the unit must be used to maintain protection
against hazardous conditions.

WARNING!

For Delta input wiring connections, do not use an AC neutral conductor to ground the
Sequoia/Tahoe chassis. Use a separate protective earth-ground connection only.
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Figure 3-12: AC Input Connection Diagram i For SQ/TA 0022, 0030, 0045 Output Power Models
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Figure 3-13: AC Input Connection Diagram i SQ/TA 0090

The input power cables, and protective circuit breaker must be rated to handle the input current and
voltage of the power source and must comply with local electrical codes. Consult a qualified electrician
before installation. Table 3-4 shows the minimum recommended wire size of the cables that may be used
per Sequoia / Tahoe Series cabinet based on temperature and refer to Table 3-5 for wire resistance and
voltage drop. Note that the wires must be sized to handle the maximum current that may occur under low-
line conditions. Local electrical codes may require specific wire types and sizes. These ratings should
also be considered when selecting a circuit breaker or equivalent disconnect device.

Cable lengths must not exceed twenty-five (25) feet. For lengths greater than 25 feet, calculate the voltage
drop from the following formula:

2 X DISTANCE X CABLE RESISTANCE PER FT. X CURRENT = VOLT DROP
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Size Temperature Rating of Copper Conductor
60°C 75°C 90°C
Types: RHW, THHW, THW,| TypesTBSSASISFEP,
AWG Types: TWUF THWNXHHW, USEZW FEPB, MI, RHH, THHN,
THHW, XHH, XHHW
CurrentRating,A(RMS)
18 b b 14
16 b b 18
14 15 20 25
12 20 25 30
10 30 35 40
8 40 50 55
6 55 65 75
4 70 85 95
3 85 100 115
2 95 115 130
1 110 130 145
0 125 150 170
00 145 175 195
000 165 200 225
0000 195 230 260

Table 3-4: Suggested Input Wiring Sizes for each Sequoia/ Tahoe Cabinet

S A(RMS), Ohms/100Ft, (One Voltage Drop/100 Ft,

AWG (90°Cwire) Way) (Column2 x Column3)
18 14 0.639 8.95
16 18 0.402 7.24
14 25 0.253 6.33
12 30 0.159 477
10 40 0.100 4.00
8 55 0.063 3.47
6 75 0.040 3.00
4 95 0.025 238
3 115 0.020 230
2 130 0.016 208
1 145 0.012 174
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0 170 0.0098 1.67
00 195 0.0078 1.52
000 225 0.0062 1.40
0000 260 0.0049 1.27

Table 3-5: Wire Resistance and Voltage Drop

CAUTION!

Capacitors in the power source may retain a hazardous electrical charge even after
the power source has been disconnected from the mains supply. Allow the capacitors
to discharge to a safe voltage before touching any exposed pins of the mains supply
connectors. Power modules require at least 15 minutes to discharge to safe levels
before they can be removed.

3.6 AC ON/OFF Push Button

It is important to understand the function of the ON/OFF Push Button on the bottom-left side of the front
panel of the Sequoia/Tahoe Series unit. This button controls the LV Power supply, which provides DC
bias power to the entire system. However, pressing the ON/OFF Push Button does not disconnect the AC
input line from the unit. The AC input power is routed through a set of three AC line fuses (F1, F2 and F3)
located in the lower left bottom of the chassis. These fuses protect the three amplifiers and the AC input
transformer from excessive input currents. The AC input power is connected to the input transformer
through a large three-pole contactor.

POWER ON / OFF
PUSH BUTTON

Figure 3-14: Power ON/OFF Push Button

CAUTION!

The AC input fuses can only be checked if the unit is fully de-energized and
disconnected from any AC power input.

CAUTION!

If a failure occurs in any part of the Sequoia/Tahoe system, AC input power must be
removed immediately and should not be restored until the system has been
inspected by a qualified service technician. Always turn off the ON/OFF Push Button
before re-applying AC input power.

CAUTION!

Under no circumstances should AC input power be applied if one or more of the AC
input line fuses have failed and opened.
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3.7 Output Connections

3.7.1 Output Wiring

The output terminal blocks, TB1A and TB1B, are located at the rear of the unit (Refer to Figure 3-16 for
details). Three-phase output line connections are made to terminal block TB1A, with the phase outputs
labeled A, B, and C. The neutral connection (if needed) can be made on terminal block TB1B for
SQO0022/TA0022 to SQ0045/TA0045 models, while for the SQ0090/TA0090 model, TB1B is a two-pole
neutral block for the neutral connection only.

For Sequoia/Tahoe models with single-phase capability, the single-phase A output connection is available
on TB1B for SQ0022/TA0022 to SQ0045/TA0045 models. For the SQ0090/TA0090 models, the single-
phase connection must be made externally to the cabinet by connecting the A, B, and C outputs from
TB1A to a larger single terminal block.

Note that the neutral for both single-phase and three-phase modes is always located on TB1B for
SQO0022/TA0022 to SQ0045/TA0045 models. The neutral connection is required for single-phase output
mode and may be used for the Equipment Under Test in all three-phase output modes if needed.

WARNING !

In Electronic load three-phase mode of operation, a Neutral connection is
mandatory. Neutral from the output of UUT (Unit Under Test) must be connected to
' the output neutral of the Sequoia. Damage to the Sequoia will result if the Neutral
(] is open. If a 4 pole disconnect is used, ensure that the SEQUOIA's output is off
before opening the disconnect.

In Grid Simulator three-phase mode of operation, a Neutral connection is optional.

The external sense inputs allow the power system output voltages to be monitored directly at the load
and must be connected to the EXT SENSE (External Sense connector) when external sense is
programmed. The external sense input does not need to be connected when internal sense is
programmed. The external sense wires should be connected to the EXT SENSE connector on the rear
panel and should be routed using a twisted shielded cable.

Refer to Figure 3-22 for the location of EXT sense and Figure 3-15 for External sense connector.

CAUTION!

For External Sense connection, a shielded cable MUST be used with the shield
connected to chassis ground at the Ext. Sense connector.

External sense is recommended if the output wiring from the cabinets to the common output terminal
block is not of equal length.
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Figure 3-15: External sense Connector

CAUTION!

The output of the power source is isolated from the input line and floating with
respect to chassis ground. If needed, either side (HI or LO) may be grounded.

If the UUT (Unit Under Test) changes frequently, consider using an external quick disconnect system to
avoid powering down the UUT and removing the rear covers. This can be implemented with a panel-
mounted socket (1-phase or 3-phase) of appropriate current and voltage rating (not supplied with the
Sequoia/Tahoe Series).

The output power cables must be sufficiently sized to ensure that the total voltage drop does not exceed
1% of the rated output voltage between the power source and the load.

Table 3-6 shows the minimum recommended wire size of the cables that may be used per Sequoia /
Tahoe Series cabinet based on temperature and refer to Table 3-7 for wire resistance and voltage drop.

Note that the wires must be sized to handle the maximum available current, which may vary depending
on the voltage range and phase mode of the Sequoia/Tahoe models. If the unit has multiple output voltage
ranges, size the wires for the lowest available voltage range, as the currents will be highest in that range.

Cable lengths must not exceed twenty-five (25) feet. For lengths greater than 25 feet, calculate the voltage
drop from the following formula:

2 X DISTANCE X CABLE RESISTANCE PER FT. X CURRENT = VOLT DROP
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Size TemperatureRatingof CopperConductor
60°C 75°C 90°C
AWG Types: TWUF Types: RHW, THHW, THW,| Types: TBS SA, SIS, FHRBMI,
THWNXHHW, USEZW RHH, THHNLJHHW XHH XHHW
CurrentRating,A(RM$
18 b b 14
16 b b 18
14 15 20 25
12 20 25 30
10 30 35 40
8 40 50 55
6 55 65 75
4 70 85 95
3 85 100 115
2 95 115 130
1 110 130 145
0 125 150 170
00 145 175 195
000 165 200 225
0000 195 230 260
Table 3-6: Suggested Output Wiring Sizes for each Sequoia/ Tahoe Cabinet
Size, ARMS), Ohms/100Ft, Voltage Drop/100 Ft,
AWG (90°Cwire) (One Way) (Column2 x Column3)
18 14 0.639 8.95
16 18 0.402 7.24
14 25 0.253 6.33
12 30 0.159 4.77
10 40 0.100 4.00
8 55 0.063 3.47
6 75 0.040 3.00
4 95 0.025 2.38
3 115 0.020 2.30
2 130 0.016 2.08
1 145 0.012 1.74
0 170 0.0098 1.67
00 195 0.0078 152
000 225 0.0062 1.40
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0000 260 0.0049 1.27

Table 3-7: Wire Resistance and Voltage Drop

CAUTION!

When the unit is operating in DC mode, all three-phase output return current will flow
through the neutral wire in TB1B. Therefore, use appropriately sized wire gauges to
handle the return current.

3.7.2 Output Terminal Blocks

The Sequoia/Tahoe 22.5kVA to 45kVA Series models have two output terminal blocks, TB1A and TB1B.
When operating in single-phase mode, only terminal block TB1B will be used. The terminal blocks are
located at the lower end of the rear panel, which must be removed to access them.

CAUTION!

REMOVE ALL INPUT POWER TO THE UUT BEFORE REMOVING THE REAR
PANEL.

WARNING!

Do not use the output terminal block for both single-phase and three-phase
connections simultaneously. For safety, ensure all single-phase connections are
disconnected when operating in three-phase mode, and vice versa.

Terminal block TB1B always provides the output neutral connection, regardless of the phase mode (1 or
3- phase output mode).

For the Sequoia / Tahoe 22.5kVA to 45kVA models, in single-phase mode, phase A output is provided
through AA of TB1B.

In three-phase mode, phase A, B, and C outputs are provided through terminals AA, AB and AC of TB1A,
respectively.

Connector Terminal Mode Output
AA 3 Phase PhaseA
TB1A AB 3 Phase PhaseB
AcC 3 Phase PhaseC
AA 1 Phase PhaseA

TB1B
N 1land3 Phase Neutral

Table 3-8: Output Terminal connections 1 for SQ/TA 0022, 0030, 0045

The Sequoia/Tahoe 90kVA Series models have a single three-phase output terminal block, TB1A, as no
single-phase terminal block is provided with the 90kVA series models. To establish a single-phase
connection, the user must connect the A, B, and C outputs from TB1A to a larger single terminal block,
which should be connected externally to the SQ0090/TA0090 cabinet (refer to Table 3-16).

The chassis will use only one output terminal block when operating in single-phase mode. The terminal
blocks are located at the lower end of the rear panel, which must be removed to access them. Terminal
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block TB1B only provides the output neutral connection.

In three-phase mode, phase A, B, and C outputs are provided through terminals AA, AB and A C of TB1A,

respectively.
Connector Terminal Mode Output
AA 3 Phase PhaseA
TB1A AB 3 Phase PhaseB
AC 3 Phase PhaseC
N 1 and3 Phase Neutral
TB1B N 1and3 Phase Neutral
Table 3-9: Output Terminal connections i for SQ/TA 0090
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Figure 3-16: Location of Output Terminals i For SQ/TA 0022, 0030, 0045 Output Power Models
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Refer to Figure 3-16 for a view of the connector, Table 3-10 for the pinout and functions, and Table 3-11

Figure 3-17: AC Output Connector Locations SQ/TA 0090

for the connector type for three phase output terminal block.

Name Type Range Function
0-166/333VAC; i
PhaseA LINE Output Connectiorof AC/D@utput PhaseA
0Vto +220/440VDC
0-166/333VAC; i
PhaseB LINE Output Connectiorof AC/D®utput PhaseB
0Vto £220/440VDC
0-166/333VAC; i
PhaseCLINE Output Connectiorof AC/D@utput PhaseC
0Vto +220/440VDC
Table 3-10: AC/DC Three Phase Output Connector Pinout
Connector Typeand Data
Manufacturername: MARATHQON
manufacturerpart number:142357Q
AC/DQOutput wire strippinglength:17mm (11/6"); lugsize:10AWG
tighteningtorque: 4 Nm (35.4 lbin);
wire crosssection: 2.5mmz, min (14AWG)to 6 mmZ2, max (1L0AWG)

Table 3-11: AC/DC Three-Phase Output Connector Type i for SQ0022
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Refer to Figure 3-14 for a view of AC Output Connector Locations for SQ/TA 0090, Table 3-10 for AC/DC
Three Phase Output Connector Pinout, and Table 3-12: AC/DC Three phase i SQO0090 for the connector

type for three phase output terminal block.

Connector Typeand Data
Manufacturer Name: MARATHON Manufacturer
part number:1433126 Wirestrippinglength:27

AC/DQOutput mm (1/6");

tighteningtorque: 3.4 Nm(301Ib.-in);

wire crosssection: 16 mmz, min (6AWG)to 18.25mm?, max (5.5AWG)

Refer to Figure 3-16 for a view of the connector, Table 3-13 for the pinout and functions, and Table 3-14

Table 3-12: AC/DC Three phase i SQ0090

for the connector type for single phase output terminal block.

Name Type Range Function
0-166/333VAC; i
PhaseA LINE Output Connectiorof AC/D@utput PhaseA
0Vto +220/440VDC
Neutral Output NA Neutraloutput

Table 3-13: AC/DC Single Phase Output Connector Pinout i SQ22

(30 Ib-in);

Connector Type
ManufacturerName:MARATHOISPECIAPRODUCTS
manufacturerpart number:1432553
AC/DQOutput wire stripping Length: 27 mm (1/6); lug size: 4 AWGghtening torque: 3.4 Nm

wire crosssection: 16 mm?, min (6AWG)to 25 mm?, max(4 AWG).

Table 3-14: AC/DC Single Phase Output Connector Type i SQ22

Refer to Figure 3-16 for a view of the connector, Table 3-13 for the pinout and functions, and Table 3-14

for the connector type for Two Pole Neutral terminal block.

Name Type Range Function
Neutral Output NA Neutraloutput
Neutral Output NA Neutraloutput

Table 3-15: Two Pole Neutral Terminal Connector Pinout i for SQ90
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Connector Typeand Data

ManufacturerName:MARATHOISPECIAPRODUCTS
manufacturerpart number: 1452129

AC/DQutput wire strippinglength:27mm(1 /c & 0
tighteningtorque: 3.4¢ 4.5Nm (30- 401b.-in);
wire crosssection:16 mm?, min (6AWG)to 18.25mm?, max(5.5AWG).

Table 3-16: Two Pole Neutral Terminal Connector Type i SQ090

If two or more Sequoia/Tahoe chassis are used to form a single power system, the outputs of all chassis
must be combined (paralleled by phase). This can be done directly at the UUT (Unit Under Test) if
convenient. Multi-chassis systems include two blocks: a 2-position block and a 3-position block. These
blocks allow up to four wires to be combined into one larger wire gauge.

The outputs of the Sequoia/Tahoe chassis are connected to one side of these blocks (Phase A, B, and C
into the 3-position terminal and the neutral into the 2-position terminal).

The UUT can then be connected to the other side. Note that the wire size to the UUT should be selected
to accommodate the combined current from multiple phases (double or triple current per phase).

CAUTION!

Note that even if the UUT (Unit Under Test) has a three-phase delta input, the output
neutrals of the Sequoia/Tahoe chassis must be connected for the system to function
correctly.

3.7.3 Single Phase mode Output Wiring Diagram

Figure 3-18 and Figure 3-19 shows the required output connections for a single-phase mode output
configuration (rear-view perspective). Refer to section 3.7.4 for the three-phase mode.

Always disconnect all input power feeding this chassis before removing the rear panel cover that provides
access to the input and output terminal connections.
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Figure 3-18: Single Phase Output Wiring i For SQ/TA 0022, 0030, 0045 Output Power Models
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Figure 3-19: Single Phase Output Wiring i SQ/TA 0090
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3.7.4 Three Phase mode Output Wiring Diagram

The Figure 3-20 and Figure 3-21 shows the required output connections for a three-phase mode output

configuration (rear-view perspective). Refer to section 3.7.3 for the single-phase mode.

Always disconnect all input power feeding this chassis before removing the rear panel cover that provides

access to the input and output terminal connections.

SHIELDED TWISTED PAIRS

TIE SHIELDS TO :
CHASSIS GROUND '
STUD N

CHASSIS
GROUND

THREE PHASE

TB1B THREE PHASE
QUTPUT TB1A

@A @B PC

FACILITY POWER
PROTECTIVE
EARTH
GROUND

@ @
G N @A @B @C

UNIT UNDER TEST
INPUT TERMINALS
(UUT)

Figure 3-20: Three Phase Output Wiring i For SQ/TA 0022, 0030, 0045 Output Power Models
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Figure 3-21: Three Phase Output Wiringi SQ/TA 0090

WARNING !

In Electronic load three-phase mode of operation, A Neutral connection is
mandatory. Neutral from the output of UUT must be connected to the output neutral of
the Sequoia. Damage to the Sequoia will result if the Neutral is open.
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