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The Siemens Industry Sector is the
world's leading supplier of innovative

and environmentally friendly products

and solutions for industrial companies.
End-to-end automation technology and
industrial software, solid market exper-
tise, and technology-based services are

the levers we use to increase our cus-
tomers’ productivity, efficiency and
flexibility. With a global workforce of
more than 100 000 employees,

the Industry Sector comprises the
Industry Automation, Drive Technolo-
gies, and Customer Services divisions,
as well as the Metals Technologies
Business Unit.
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Answers for industry.

Integrated technologies, vertical market expertise and services

for greater productivity, energy efficiency, and flexibility.

We consistently rely on integrated tech-
nologies and, thanks to our bundled
portfolio, we can respond more quickly
and flexibly to our customers' wishes.
With our globally unmatched range of
automation technology, industrial
control and drive technology as well

as industrial software, we equip compa-
nies with exactly what they need over
their entire value chain — from product
design and development to production,
sales and service. Our industrial custom-
ers benefit from our comprehensive
portfolio, which is tailored to their
market and their needs.

Market launch times can be reduced by
up to 50% due to the combination of
powerful automation technology and
intelligent industrial software from
Siemens Industry. At the same time,
the costs for energy or waste water

for a manufacturing company can be
reduced significantly. In this way, we
increase our customers’ competitive
strength and make an important contri-
bution to environmental protection
with our energy-efficient products and
solutions.
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Introduction

Medium-voltage drives

. Overview

The reliable and complete range

Medium-voltage drive SINAMICS SINAMICS GM150 SINAMICS SM150 SINAMICS GL150 SINAMICS SL150
series PERFECT HARMONY (IGBT/IGCT) (IGBT/IGCT)
GH180
Power range 150 kW to 60 MW 1) 700 kW to 17 MW 2.8 MW to 30.6 MW 6 MW to 120 MW 3 MW to 36 MW
Application General-purpose General-purpose Sophisticated General-purpose Sophisticated
applications applications applications applications applications
Motors Induction and Induction and Induction and Synchronous motors Induction and
synchronous motors synchronous motors synchronous motors synchronous motors
Energy recovery - - Yes Yes Yes
Multi-motor drives - — Yes — -
Semiconductor LV-IGBT HV-IGBT/IGCT HV-IGBT/IGCT Thyristor Thyristor
technology (cell-type topology) (NPC topology) (NPC topology) (LCI topology) (cycloconverters)

Pumps, fans, compres-
sors, extruders, knead-
ers, mixers, crushers,
agitators, conveyor
systems, presses, ESP,
retrofit

Pumps, fans, compres-
sors, extruders, knead-
ers, mixers, crushers,
agitators, conveyor
systems, marine
drives, presses, wire
rod mills

Typical applications

The benchmark when it comes to medium-voltage drive
systems

Siemens is the undisputed No. 1 in medium-voltage drives and
around the globe sets the benchmark in this field — and not only
involving power ratings and market share. Our range of products
is also unique worldwide:

e All voltage classes from 2.3 to 13.8 kV

e A seamless range of power ratings from 150 kW to 120 MW
e All levels of dynamic response and performance

e Single-motor drives and multi-motor systems

e Harmonized and coordinated systems with synchronous and
induction motors

e Motor speeds from 10 to 15,000 rpm in the Megawatt range
The decisive plus when it comes to experience

Wherever it involves the highest degree of availability, a high
number of users have been depending on medium-voltage
drives from Siemens since decades — and that worldwide.

The reason for this lies in the reliability of our drive systems,
which has become almost legendary. And all of this didn't just
happen by chance. It is the result of our many years of experi-
ence, our power of innovation and our extensive know-how.

e From 1969: Variable-speed medium-voltage drive systems
with current-source DC link

e From 1970: Cycloconverters — with more than 700 drives,
Siemens is the global market leader

e 1994: The cell technology of SINAMICS PERFECT HARMONY
revolutionized medium-voltage drives

e 1996: Pioneered the use of high-rating voltage-source DC link
drives in rolling mills

e 1998: Pioneered the use of high-voltage IGBTs for medium-
voltage drives

® 20083: Worldwide the highest rating high-speed drives
(65 MW) with LCI for compressors in a gas liquefaction plant

e 2005: Highest rating drive with voltage-source DC link drives
in a cell-type topology (65/45 MW) used in an LNG plant (LNG
= Liquefied Natural Gas)

" Power ratings up to 60 MW, only with liquid cooling
(not included in this catalog).

Rolling mills, mine
hoists, conveyor
systems, test stands

Compressors, fans,
pumps, extruders,
marine drives, starting
drives for blast fur-
naces

Well-proven as basis

Rolling mills, mine
hoists, excavators, ore
crushers and cement
mills

Based on well-proven technological concepts, we are continu-
ally developing our medium-voltage drives. The result: Increas-
ingly higher reliability and operational reliability and safety, con-
tinually more compact types of construction, continually lower
energy requirement and service and maintenance costs as well
as increasingly simpler handling — from engineering through
installation, integration and commissioning.

Always the optimum solution

No matter which medium-voltage drive task is involved: We can
always offer the optimum solution. We consequentially utilize the
strengths of various technologies to implement these solutions.
We have the widest range of drive technologies available — from
cycloconverters and current-source DC link drives using thyris-
tors through voltage-source DC link drives equipped with
HV-IGBTs or IGCTs up to cell topology drives. With the latter, a

medium voltage is obtained at the output by connecting
low-voltage cells in series.
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Introduction

Perfect harmony of performance and benefits

Employed in applications ranging from power generation to oil
and gas, water/wastewater and paper production, SINAMICS
PERFECT HARMONY drives play a decisive role in substantially
increasing productivity, improving energy efficiency and reduc-
ing operating costs.

. Benefits

. Application

According to energy authorities, industrial motors consume over
a billion kilowatt hours of energy each year. This represents

50 percent of the world's energy usage. System enhancements
such as improved sizing and proper matching to load, more
efficient drive trains, and variable speed drives will help drive
energy usage down, according to experts. That means that the
right drive can help you drive cost out of your operation by
providing more precise and efficient control.

The potential for reducing your costs is especially high if you are
operating pumps, fans or other electrically-driven machines in
your process. By not having the optimum process efficiency, you
are losing enormous sums of money every month, whichinturn siemens is the only supplier that covers the complete power
has a negative impact on your operating result. range extending from 150 kW up to over 120 MW. SINAMICS
PERFECT HARMONY can be perfectly adapted to address
specific customer requirements — and with an installed base of
more than 2.2 million kW worldwide, it proves itself every day in
countless applications.

Ongoing development of proven technology

Since its introduction in 1994, SINAMICS PERFECT HARMONY
has revolutionized drive technology — and continues to set
industry standards for reliability and innovation. As power
switching device technology advances and increases output
voltage capability, we improve each generation of our SINAMICS
PERFECT HARMONY drive in three key areas: increased reliabil-
ity and availability, increased efficiency, and a smaller drive foot-
print.

We continue to develop our product line without "reinventing the
wheel", like other drive manufacturers. We have kept the core to-
pology of SINAMICS PERFECT HARMONY and continue to
improve its performance, ensuring product support over its

: =M.  complete lifecycle. For our customers this means lower costs for
Siemens is the global market leader for medium-voltage drives. maintenance and spare parts, higher quality and lower lifecycle

They offer a wealth of advantages: costs. We improve our products by actively soliciting the input of
« Lower operating costs ?huerrgustomers, and we look forward to counting you among

® Precise process control SINAMICS PERFECT HARMONY t Juti

. represents an evolution
* Lower maintenance costs founded on experience garnered from our huge installed base,
* Increased production efficiency coupled with Siemens' unparalleled investments in R&D. As one
o Exceptional reliability of the largest companies in the world, Siemens provides confi-
o Intuitive HMI dence and financial stability in addition to exceptional technol-

ogy. We offer you expertise across the globe and a world of

The outstanding record of SINAMICS PERFECT HARMONY has  innovation.
made it the drive of choice for demanding applications that
require the highest levels of reliability, precision and long service
life.

Siemens D 15.1 - 2014 1/3
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Introduction

SINAMICS PERFECT HARMONY GH180
drive series

. Design

SINAMICS PERFECT HARMONY GH180 drives are available in air-cooled and liquid-cooled versions. These product versions are
available for different output power ranges. The following tables summarize the essential features of this drive series.

Power range

180 to 7040 kVA )

3500 to 16000 kVA

Output voltage 24t07.2kV 2.41t0 8.0 kV
Input voltage 2.4 to 13.8 kV, 50/60 Hz 2.4 to 13.8 kV (standard), up to 33 kV (optional), 50/60 Hz
Cooling type Air-cooled Liquid-cooled 2)

Power cell ratings

40, 70, 100, 140, 200 or 260 A at 750 V 3 AC
315, 375, 500 or 660 A at 690 V 3 AC
720 Aat 630V 3 AC

) Additional air-cooled drive types are available that go beyond the drives
listed in this catalog (e.g. additional intermediate power ratings or output
voltage 10/11 kV). If you have any queries, please contact your local
Siemens sales representative.

880 or 1250 A at 750 V 3 AC

2 Liquid-cooled drives are not included in this catalog. If you have any
queries, please contact your local Siemens sales representative.

1/4 Siemens D 15.1 - 2014
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Introduction
Overview
Benefits
Application
Design
Function

Selection and ordering data
Overview

Motor voltage 2.4 kV

Motor voltage 3.3 kV

Motor voltage 4.0/4.16 kV
Motor voltage 4.8 kV

Motor voltage 6.0 kV

Motor voltage 6.6 kV

Article No. key

Options
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SINAMICS PERFECT HARMONY GH180

Air-Cooled Drives

Introduction

. Overview

SINAMICS PERFECT HARMONY GH180 drive series

SINAMICS PERFECT HARMONY GH180 drives provide
variable-speed operation by converting utility power at a fixed
frequency and fixed voltage to variable frequency, variable

voltage power. The main characteristics of the air-cooled drives

described in this catalog are listed in the following table.
Power range overview

IEC 60204-1 and IEC 60204-11 to allow the machine manufac-
turer or system/plant integrator — by appropriate usage of the
products — to meet the requirements of the Machinery Direc-
tive.

Within the European Economic Area (EEA), operation is pro-
hibited until the conformity of the end product with Machinery
Directive 2006/42/EC has been established. It is the sole
responsibility of the machine manufacturer or system/plant
integrator to ensure this.

Article No. Cell voltage Cell current Cooling
\' A method
6SR4... 750 40 ... 260 Air-cooled
6SR3... 690 315 ... 660 Air-cooled
kVA
1 7000 :
a—, 6000 I
g 5000 I
o
4000 |
|
3000 H I
|
| 6SR3...
|
' g
! g
| z
| o
| 3
T T T T T : T T T T I(D
40 70 100 140 200 260 315 375 500 660 A 720

Cell current ratings —m

Power range of air-cooled SINAMICS PERFECT HARMONY GH180
drives

Standards and regulations

SINAMICS PERFECT HARMONY GH180 drives are developed,
manufactured and tested in Nuremberg, Germany in accor-
dance with IEC standards.

They meet the applicable requirements of the following EU
regulations:

e | ow-Voltage Directive (LVD)

A Declaration of Conformity and attached CE mark declares
conformity of the low-voltage compartments of the product
(e.g. control cabinet, excitation unit etc.) with LVD 2006/95/EC
or 73/23/EEC (depending on the product) and the associated
standard IEC 61800-5-1, Ed.2.

e EMC Directive (EMCD)

A factory certificate declares that the products satisfy the re-
quirements of EMCD 2004/108/EC or 89/336/EEC (depending
on the product) concerning electromagnetic compatibility,
when put to their intended use and conform to the associated
standard IEC 61800-3.

e Machinery Directive (MD)

The products are intended solely for installation as compo-
nents in a machine, system or plant. They are designed to
satisfy the relevant requirements of IEC 61800-5-1,

Compliance with standard IEEE 519-1992 can only be guaranteed in line
supplies without previous disturbances or already existing harmonics.

. Benefits

Low line harmonics

SINAMICS PERFECT HARMONY GH180 drives meet the most
stringent IEEE 519-1992 requirements for voltage and current
harmonic distortion, even if the source capacity is no higher
than the drive rating ".

In most cases this eliminates the need for costly and inefficient
harmonic filters and their associated resonance problems.

The drive protects other on-line equipment from harmonic
disturbance (computers, telephones and other power
converters).

Power quality output

SINAMICS PERFECT HARMONY GH180 drives reduce
common-mode voltage at the motor stator windings.

Minimizes drive induced torque pulsations and associated tor-
sional analysis compared to other medium-voltage topologies,
by using a motor friendly pulse width modulation (PWM) output.

The drive supplies a sinusoidal output that eliminates addi-
tional harmonic heating and can be used with new or existing
motors without derating.

Maximized availability

Maximized availability can be achieved with the following
options:

In the event of a cell failure the drive remains operational by
using the cell bypass option.

The drive employs a Process Tolerant Protection Strategy
(ProToPS) based on a hierarchical warning system that allows
the operator to evaluate the drive disturbance and respond
appropriately to avoid system shutdown.

Extended reliability

SINAMICS PERFECT HARMONY GH180 has an integrated
transformer which offers the following additional advantages:

Simple and robust way to cancel input current harmonics without
the need for input harmonic filters or a complex active front-end

Protects power converter semiconductors against line transients
Kinetic buffering

Completely protects the motor in case of a ground fault in the
drive, the motor cabling or insulation

Negligible common mode voltage allows the use of a standard
motor, thus eliminating the need for special high-voltage
insulation.

Limits the fault energy in the drive in the unlikely event of a fault

The incoming line voltage doesn't have to match the motor
voltage.

Siemens D 15.1 - 2014
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SINAMICS PERFECT HARMONY GH180

I Benefits (continued)

Factory test offers the following advantages:

e Each transformer and drive is tested as a complete system at
full load prior to delivery.

e Factory testing allows accurate efficiency measurements to
ensure that drive performance meets customer specifications.

e Verification of sequence of operation and protection functions

Installation and maintenance

e The SINAMICS PERFECT HARMONY GH180 drives are easy
to install and maintain.

e Customer needs to provide three cables in and three cables out.
There is no customer site cabling required to connect the assem-
bled sections.

e Power cells can be pulled out easily for maintenance due to
their reduced weight and front accessible connections
(6RS4...).

e Sophisticated microprocessor-based diagnostics pinpoint the
location of any defects.
Shorter delivery time

Some predefined drive types with specific options can be
ordered with significantly shorter delivery times when specifying
option B19 (Express Line).

N Application

Typical applications for SINAMICS PERFECT HARMONY
GH180 drives

SINAMICS PERFECT HARMONY GH180 drives are regularly
used by reliability and quality conscious industries to address
their most demanding applications.

Application examples:

e |ndustrial pumps and fans

¢ Oil & gas pumps and compressors, e.g. electrical submers-
ible pumps (ESPs) and high speed compressors

¢ Induced and forced draft boiler blowers for power generation
e Clean water and wastewater pumps

e Multi-motor synchronous transfer applications (such as
pipelines in the oil & gas markets).

. Design

Drive topology

SINAMICS PERFECT HARMONY GH180 drives achieve uncom-
promising performance by employing well-proven technology in
amodular configuration. Medium-voltage levels are obtained by
adding together the outputs of multiple low-voltage power cells.
The low-voltage power cells are simplified variations of standard
2-level PWM motor drives for low-voltage service, which have
been built in high volume for many years.

Air-Cooled Drives

Introduction

[ e
Special Power §
transformex —45>|  cell z
with isolated A 5 o
. ower S
secondaries > cell 9
B1 ©
Power
»| cell
C
Input power Power
putp —#4#»| cell
3-phase AC
A2
Power
——> E:';, > cel
B2
Power
g:::; »| cell
C2
Power
—4 P cell
A3
Power
> cell
B3
Power
»| cell
C3

Motor

Topology of SINAMICS PERFECT HARMONY GH180 drive (3 cells)

For higher output voltages, up to five (6SR4...) or six (6SR3...)
power cells can be connected in series in each phase. The num-
ber of secondary windings of the integrated input transformer
increases accordingly.

Each power cell is capable of receiving input power at 750 V AC,
3-phase, 50/60 Hz (6SR4...) or 690 V AC (6SRS...) and delivering
that power to a single phase load at a variable frequency from
0.5 to the maximum rated output frequency of the drive.

Transformer

The transformer is an integral part of the drive and cannot be
specified or obtained separately. It has been carefully designed
over several development stages to function properly with the
SINAMICS PERFECT HARMONY GH180 drive.

The force-ventilated dry-type transformers have been designed
specifically for use with a particular drive type and have 9 to 18
extended delta secondaries. The secondary currents are rich in
harmonics, but the primary current is virtually sinusoidal. The
usual standards, ANSI C57-12.51 and C57-12.91 (optionally
|IEC 60076-11:2004), apply to transformers with only a few wind-
ings and which are subject to sinusoidal currents. Thus, there
are some important exceptions and modifications to the applica-
tion of these standards to the GH180 transformers.

Proven IGBTs

Insulated Gate Bipolar Transistors (IGBTs) form the backbone of
the SINAMICS PERFECT HARMONY GH180 drive. Built in high
volumes and serving as a proven power device across the
industrial power control industry, IGBT technology has been in
existence for more than a decade. The stability and reliability of
IGBTs ensure a long service life and a high degree of availability.

Siemens D 15.1 - 2014 2/3
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SINAMICS PERFECT HARMONY GH180

Air-Cooled Drives

Introduction

. Design (continued)

Linked low-voltage cells

In the SINAMICS PERFECT HARMONY GH180 drive, a series of
low-voltage cells (see graphic "Schematic of a typical power
cell") are linked together to build the medium-voltage power
output of the drive system. This patented modular configuration
gives the SINAMICS PERFECT HARMONY GH180 many advan-
tages when it comes to maintenance, power quality and reliabil-
ity. It also provides the basis for one of its most important advan-
tages — increased availability through the advanced cell bypass
option.

Transformer IGBTs Q1-Q4
winding
AN AN A
+__
O-TTH T
@
G111 -
=
AN AN A
Local ziigr?;;ptic Ew
e —» |
control Local control circuits [ = to and from E
power 3
master control '

Schematic of a typical power cell
Advanced cell bypass

The SINAMICS PERFECT HARMONY GH180 drive is designed

to withstand failures that conventional drives would not be able

to cope with as redundancy options have been added to the sys-
tem. The patented, cell-based configuration maximizes uptime

and simplifies modifications.

Through a bypass control that is completely separate from each
power cell, the SINAMICS PERFECT HARMONY GH180 ensures
that a failed power cell is automatically bypassed in less than
500 ms.

Since the cells in each phase of a SINAMICS PERFECT
HARMONY GH180 are in series, bypassing a cell has no effect
on the output current of the drive, but the output voltage will be
reduced. Usually the required motor voltage is roughly propor-
tional to speed, so that the maximum speed at which the drive
can fulfill the application requirements will also be reduced.

Therefore, it is important to maximize the motor voltage available
after one or more cells have been bypassed. The following
diagrams illustrate the voltage available from a SINAMICS
PERFECT HARMONY GH180 drive, where the cells, represented
by circles, are shown as simple voltage sources. The following
diagram shows a 15-cell drive in which no cells are bypassed.
With 100 % of the cells in use, 100 % of the original voltage is
available. The voltage commands to the three phase groups of
cells will have phase A displaced from phase B by 120°, and
from phase C by 120°.

100 % of the cells
are in use.

100 % of full voltage
is available.

15 cell drive with no A
cells bypassed.

G_D015_EN_00013

Ves
Simplified diagram of a 15-cell drive

When two cells are bypassed in phase A, the output voltage will
tend to become imbalanced, as illustrated in the diagram below.

87 % of the cells

are in use, but the
output voltage is
available imbalanced.

15 cell drive after A
bypass of 2 cells
in phase A.

G_D015_EN_00014

Ves
Drive output with 2 cells bypassed in phase A

One possible remedy is to bypass an equal number of cells in all
three phases, even though some may not have failed. The fol-
lowing diagram illustrates this approach. Obviously, this method
prevents imbalance but sacrifices possible voltage capability. In
this diagram, 87 % of the cells are functional, but only 60 % are
in use, and only 60 % of full voltage is available.

15 cell drive after A 87% of the cells
bypass of 2 cells are OK, but only
in all phases. 60% are in use.

Balance is restored. 60% of full voltage

is available.

G_D015_EN_00007

Ves

Drive output re-balanced by bypassing functional cells

Siemens D 15.1 - 2014
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Introduction

87% of the cells
are in use.

80% of full voltage
is available.

. Design (continued)

A better approach is illustrated in the diagram on the right. This
method takes advantage of the fact that the star-point of the cells
is floating, and is not connected to the neutral of the motor.
Therefore the star-point can be shifted away from the motor neu-
tral, and the phase angles of the cell voltages can be adjusted,
so that a balanced set of motor voltages is obtained even though
the cell group voltages are not balanced.

15 cell drive after A
bypass of 2 cells
in phase A only
and adjustment of
phase angles.

Siemens calls this approach Neutral Shift. This approach is
equivalent to introducing a zero-sequence component into the
voltage command vectors for the cells. In the following diagram,
all intact cells are operational, and 80 % of the original voltage is

available. The phase angles of the cell voltages have been
adjusted so that phase A is displaced from phase B and from
phase C by 132.5°, instead of the normal 120°.

G_D015_EN_00008

Drive output re-balanced by adjusting phase angles (Neutral Shift)

. Function

Control, protection and monitoring functions

Closed-loop control

The drive can be controlled by means of vector control algorithm without an encoder (standard) or with it
(option).

Auto tuning

Auto tuning involves the estimation of motor parameters required for motor control. This is done in two
stages. In stage one, motor stator resistance and total leakage inductance are determined. This stage
does not require spinning the motor. In stage two, the motor no-load current and total inertia are esti-
mated. Estimation of these values requires the motor to be spun. Accuracy of the estimation is better if the
load is de-coupled from the motor.

Automatic restart

The automatic restart switches the drive on again when the power is restored after a power failure or a
general fault, and ramps up to the current speed setpoint.

Energy saver

Energy saver control allows the reduction of motor losses, and improves overall efficiency, when the
demanded motor load is low. The drive adapts the motor flux depending on the particular motor load.

Flying restart

The flying restart function permits smooth connection of the drive to a rotating motor.

Diagnostics functions

¢ Self-diagnosis of control hardware

¢ Non-volatile memory for reliable diagnosis when the power supply fails
* Monitoring of IGBTs with individual messages for each cell

o User-friendly local operator panel with plain text messages

¢ Fault log with first-in indication and time/date stamp

User configurable digital meters

The user can select indication of speed, voltage, current, input/output power, and efficiency on the
operator panel.

Process control system

The optional Process Tolerant Protection Strategy (ProToPS) is a groundbreaking process control system
available exclusively from Siemens. Instead of tripping the drive and automatically shutting down the sys-
tem due to a malfunction, ProToPS provides a hierarchical system of warnings. This control strategy pro-
vides the time needed to evaluate the situation and respond appropriately to avoid a system shutdown.

Operating hours and
switching cycle counter

The amount of the time that the drive was operational since it was commissioned can be displayed.
The switching cycle counter can be generated by means of an event log from the drive controller.

Detection of actual motor speed

The control algorithm calculates actual motor speed from currents and voltages measured at the drive
output.

Emergency Stop button

The drives are equipped as standard with an Emergency Stop button (red mushroom button with yellow
collar), which is fitted in the cabinet door. The contacts of the pushbutton are connected in parallel to the
terminal block so they can be integrated in a protection concept on the plant side.

Insulation monitoring

An output signal can be provided optionally to operate the customer protection.

1/0 monitoring

I/O signals allow user-customization of the system and they can be monitored remotely or by using the
operator panel display.

Thermal overload protection

Based on the output signals of the drive the thermal motor model is calculated. The motor thermal over-
load protection algorithm prevents the motor from being exposed to excessive temperatures.
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SINAMICS PERFECT HARMONY GH180

Air-Cooled Drives

Introduction

. Function (continued)

SINAMICS PERFECT HARMONY GH180

Power semiconductors

SINAMICS PERFECT HARMONY GH180 drives are designed for
a voltage range from 2.4 up to 6.6 kV and a power range from

Article No. 6SR4...
IGBTs, diodes

180 up to 7040 kVA. Power cells are available with rated currents
from 40 up to 720 A.

Article No. 6SR3...
IGBTs, diodes

Line-side rectifier

18- to 30-pulse diode rectifier

24- to 36-pulse diode rectifier

Motor-side inverter

Multi-level drive (PWM) with IGBT power modules

Multi-level drive (PWM) with IGBT power modules

Power cell ratings A 40, 70, 100, 140, 200, 260 at 750 V 3 AC 315, 375, 500, 660 at 690 V 3 AC
(720 at 630 V 3 AC on request)
Input voltage range kv 2410138 2.41013.8

input voltage tolerance

+10 % of nominal rated input voltage

+10 % of nominal rated input voltage

Input frequency Hz

50/60 £ 5 %

50/60 £ 5 %

Input power factor

>0.95 above 10 % load

>0.95 above 10 % load

Input harmonics

<5 % TDD

<5 % TDD

Output voltages kv

2.4,3.3,4.0/4.16,6.0,6.6

4.16, 4.8, 6.0, 6.6

Output frequency and drift Hz

05..330+05 %

05..330+05%

Hz 10 ... 167 at rated torque (2-quadrant operation) 10 ... 167 at rated torque (2-quadrant operation)
Output dV/dt V/us < 3000 < 1000
Power range kVA 180 ... 2970 2200 ... 7040
Cooling methods Forced air-cooled Forced air-cooled
Control NXGlI NXGlI

Motor control

Note:

¢ Induction motors

e Synchronous motors

® Permanent magnet motors
¢ Wound rotor motors

¢ Induction motors

e Synchronous motors

® Permanent magnet motors
¢ Wound rotor motors

Not all configurations of output voltages and/or power cell amperage might be available from the Nuremberg factory.
See selection and ordering data in this section for details.

Overload capability of the cell

Article No. 6SR4...

Article No. 6SR3...

Required overload

Available continuous output current per cell
A

Available continuous output current per cell
A

(1/ly)

No overload 40 70 100 140 200 260 315 375 500 660
110 % 40 70 100 140 200 260 315 375 500 660
(for 1 min, cycle time 10 min)

150 % 40 70 100 140 200 260 300 300 400 450

(for 1 min, cycle time 10 min)

All air-cooled SINAMICS PERFECT HARMONY GH180 drives have as standard an overload capability of 110 % without derating for all of the rated cell

currents.
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SINAMICS PERFECT HARMONY GH180

Air-Cooled Drives

Selection and ordering data

. Overview

You can select the right drive type from the following tables. The
corresponding motor data and the article numbers are listed in
these tables. The tables are organized according to the motor
voltages. For the complete technical data of the listed drive
types refer to chapter 3.

In order to select the right SINAMICS PERFECT HARMONY

GH180 drive, please take into consideration the following steps:

Choosing the right cell size

1. Determine the maximum continuous motor current, temporary
overload not included:

e Use the motor full load line current (FLA) if available or use
the following formula to calculate motor current /.

kW

motor—

| =
\/ﬁx V X PFmo!or x 77motcnr

motor

Where:
Protor—KW = output (in kW)
motor voltage

motor =
motor = Motor power factor (= (Cos @motor)
TImotor = motor efficiency

(keeping in mind: motor service factor if utilized and/or
overload requirements)

If the motor power factor (PFot0r) @nd efficiency at full load
are not known, then use the following default values:

- PRyotor =0.88

- Dmotor = 0.94 for power cells up to 140 A
0.964 for power cells above 140 A

Factor in the motor service factor (SF) if the application will
make use of it under long term operation. You do so by
multiplying the given/calculated current by the motor SF.

2. Determine the minimum continuous cell current rating:

If the drive is intended to operate within nominal parameters,
the maximum continuous motor current will be the next higher
rated current of the available cells. For the appropriate drive

type, identify the smallest cell available that can provide the

current calculated in the previous paragraph.

3. Factor in any overload requirements:

¢ For the cell chosen on the previous paragraph, make sure it
can handle the application overload requirements by
checking overload capabilities (see page 2/6).

e |f the overload requirements exceed the output current of the
chosen cell then the next cell size must be selected.

Note:

Please contact the factory or your local Siemens sales represen-
tative for derating calculations, if the drive is intended to operate
outside the nominal conditions such as:

High ambient temperatures

High altitude installations

Very low continuous operating frequencies at high current
High frequency operation for high speed motors
Applications as starting drive
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data

Motor voltage 2.4 kV
Motor Type rating  Shaft Shaft Typical motor ~ Power cell  Number Transformer Article No.
voltage output ) output ) current current of cells  rating
kV kVA kw hp A A kVA
2.4 180 149 200 43 70 9 200 6SR4102-0 M B32-0MH 0
2.4 270 224 300 65 70 9 300 6SR4102-0 M B33-0M N0
2.4 290 241 3283 70 70 9 400 6SR4102-0 M B34-0M N0
2.4 360 298 400 87 100 9 400 6SR4102-0 H C34-0M N0
2.4 410 336 450 98 100 9 450 6SR4102-0 M C34-5HH 0
2.4 415 344 461 100 100 9 500 6SR4102-0m C35-0M N0
2.4 450 373 500 108 140 9 500 6SR4102-0 M D35-0M W0
2.4 540 448 600 130 140 9 600 6SR4102-0 M D36-0M H 0
2.4 580 481 645 140 140 9 700 6SR4102-0 M D37-0MH 0
For article No. key, see pages 2/13 to 2/15 I II
Motor voltage 3.3 kV
Motor Type rating  Shaft Shaft Typical motor ~ Power cell  Number Transformer Article No.
voltage output ") output ! current ) current of cells rating
kv kVA kW hp A A kVA
3.3 180 149 200 32 40 9 200 6SR4102-0 M A32-0M H 0
3.3 225 189 254 40 40 9 300 6SR4102-0 M A33-0ME 0
3.3 270 224 300 47 70 9 300 6SR4102-0 M B33-0M N0
3.3 360 298 400 63 70 9 400 6SR4102-0 M B34-0M N0
3.3 400 331 444 70 70 9 450 6SR4102-0 M B34-5H H 0
3.3 410 336 450 71 100 9 450 6SR4102-0 W C34-5H 0
3.3 450 373 500 79 100 9 500 6SR4102-0 M C35-0M N0
3.3 540 448 600 95 100 9 600 6SR4102-0 M C36-0M H 0
3.3 570 473 634 100 100 9 700 6SR4102-0 H C37-0MH 0
3.3 630 522 700 110 140 9 700 6SR4102-0 M D37-0MH 0
3.3 720 597 800 126 140 9 800 6SR4102-0 M D38-0M N 0
3.3 800 662 887 140 140 9 900 6SR4102-0 M D38-7H M 0

For article No. key, see pages 2/13 to 2/15 I II

M The specifications for the typical motor current and the power data in kW and hp are approximate values only; these have been calculated for operation with
induction motors and for a typical power factor cos ¢ and motor efficiency. Both approximate values have to be adapted to the motor that is actually used.
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data (continued)
Motor voltage 4.0/4.16 kV

Motor Type rating  Shaft Shaft Typical motor ~ Power cell  Number Transformer Article No.

voltage output ) output ) current current of cells  rating

kV kVA kw hp A A kVA

4.0/4.162 180 149 200 26 40 9 200 6SR4102-0 M A32-0ME 0
4.0/4.162 270 224 300 39 40 9 300 6SR4102-0 M A33-0M N0
4.0/4.162 275 229 307 40 40 9 400 6SR4102-0 M A34-0M N0
4.0/4.162 360 298 400 52 70 9 400 6SR4102-0 M B34-0m N 0
4.0/4.162) 410 336 450 59 70 9 450 6SR4102-0 M B34-5HH 0
4.0/4.162 450 373 500 65 70 9 500 6SR4102-0 M B35-0M N0
4.0/4.162 480 401 538 70 70 9 600 6SR4102-0 M B36-0MH 0
4.0/4.162 540 448 600 78 100 9 600 6SR4102-0 M C36-0MH 0
4.0/4.162 630 522 700 91 100 9 700 6SR4102-0 M C37-0M N0
4.0/4.162 690 573 768 100 100 9 800 6SR4102-0 M C38-0M N O
4.0/4.162 720 597 800 104 140 9 800 6SR4102-0 M D38-0M N0
4.0/4.162) 810 671 900 117 140 9 900 6SR4102-0 M D38-7H H 0
4.0/4.162 900 746 1000 130 140 9 1000 6SR4102-0 M D41-0M N0
4.0/4.162 965 802 1075 140 140 9 1100 6SR4102-0 M D41-1HH 0
4.16 2200 1865 2500 305 315 12 2500 6SR3102-3 W G42-5H H 0
4.16 2265 1925 2581 315 315 12 3000 6SR3102-3 W G43-0M N0
4.16 2640 2238 3000 366 375 12 3000 6SR3102-3 M H43-0M H 0
4.16 2700 2292 3073 375 375 12 3500 6SR3102-3 M H43-5H 0
4.16 3080 2611 3500 427 500 12 3500 6SR3102-3 W J43-5 M0
4.16 3520 2984 4000 488 500 12 4000 6SR3102-3 M J44-0 HH O
4.16 3600 3056 4097 500 500 12 5000 6SR3102-3 M J45-0 M 0
4.16 4400 3730 5000 610 660 12 5000 6SR3102-3 M K45-0M H 0
4.16 4540 3851 5162 630 660 12 6000 6SR3102-3 M K46-0M N 0

For article No. key, see pages 2/13 to 2/15 I II

D The specifications for the typical motor current and the power data in kW and hp are approximate values only; these have been calculated for operation with
induction motors and for a typical power factor cos ¢ and motor efficiency. Both approximate values have to be adapted to the motor that is actually used.

2) 416 kV possible with overmodulation; under load, motor operates with 4.0 kV.
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data (continued)

Motor voltage 4.8 kV

Motor Type rating  Shaft Shaft Typical motor ~ Power cell  Number Transformer Article No.

voltage output ) output ) current current of cells rating

kV kVA kw hp A A kVA

4.8 2200 1865 2500 264 315 12 2500 6SR3102-3 W G42-5H H 0
4.8 2615 2222 2978 315 315 12 3000 6SR3102-3 W G43-0M N0
4.8 2640 2238 3000 317 375 12 3000 6SR3102-3 M H43-0M W 0
4.8 3080 2611 3500 370 375 12 3500 6SR3102-3 M H43-5H 0
4.8 3115 2645 3545 375 375 12 4000 6SR3102-3 M H44-0M H 0
4.8 3520 2984 4000 423 500 12 4000 6SR3102-3 M J44-0 mH O
4.8 4155 3526 4727 500 500 12 5000 6SR3102-3 M J45-0 HH 0
4.8 4400 3730 5000 529 660 12 5000 6SR3102-3 M K45-0M 0
4.8 5240 4443 5956 630 660 12 6000 6SR3102-3 M K46-0M 0

For article No. key, see pages 2/13 to 2/15 I II

" The specifications for the typical motor current and the power data in kW and hp are approximate values only; these have been calculated for operation with

induction motors and for a typical power factor cos ¢ and motor efficiency. Both approximate values have to be adapted to the motor that is actually used.
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data (continued)

Motor voltage 6.0 kV

Motor Type rating  Shaft Shaft Typical motor ~ Power cell  Number Transformer Article No.

voltage output ) output ) current current of cells  rating

kV kVA kw hp A A kVA

6.0 270 224 300 26 40 15 300 6SR4102-2 M A33-0EM N0
6.0 360 298 400 35 40 15 400 6SR4102-2 M A34-0M N0
6.0 415 344 461 40 40 15 500 6SR4102-2 M A35-0M N0
6.0 450 373 500 43 70 15 500 6SR4102-2 M B35-0M N 0
6.0 540 448 600 52 70 15 600 6SR4102-2 M B36-0H N 0
6.0 630 522 700 61 70 15 700 6SR4102-2 M B37-0M N0
6.0 720 597 800 69 70 15 800 6SR4102-2 M B38-0MH 0
6.0 725 602 807 70 70 15 900 6SR4102-2 M B38-7HH 0
6.0 810 671 900 78 100 15 900 6SR4102-2 M C38-7HH 0
6.0 900 746 1000 87 100 15 1000 6SR4102-2 W C41-0ME O
6.0 1035 860 1152 100 100 15 1250 6SR4102-2 M C41-2m N0
6.0 1130 933 1250 108 140 15 1250 6SR4102-2 M D41-2HE 0
6.0 1350 1119 1500 130 140 15 1500 6SR4102-2 M D41-5H H 0
6.0 1450 1203 1613 140 140 15 1750 6SR4102-2 M D41-7HH 0
6.0 1540 1306 1750 148 200 15 1750 6SR4102-2 M E41-7HHE0
6.0 1760 1492 2000 169 200 15 2000 6SR4102-2 M E42-0M N0
6.0 1980 1679 2250 190 200 15 2250 6SR4102-2 M E42-2HE 0
6.0 2075 1763 2363 200 200 15 2500 6SR4102-2 M E42-5H N 0
6.0 2200 1865 2500 212 260 15 2500 6SR4102-2 M F42-5EE0
6.0 2640 2238 3000 254 260 15 3000 6SR4102-2 M F43-0 M E 0
6.0 2700 2292 3073 260 260 15 3500 6SR4102-2 M F43-5EE 0
6.0 3080 2611 3500 296 315 15 3500 6SR3102-5 M G43-5M H 0
6.0 3270 2777 3722 315 315 15 4000 6SR3102-5 W G44-0M N 0
6.0 3520 2984 4000 338 375 15 4000 6SR3102-5 M H44-0M W 0
6.0 3895 3306 4432 375 375 15 5000 6SR3102-5 M H45-0M W 0
6.0 4400 3730 5000 423 500 15 5000 6SR3102-5M J45-0 HH 0
6.0 5195 4408 5909 500 500 15 6000 6SR3102-5 M J46-0 mH 0
6.0 5280 4476 6000 508 660 15 6000 6SR3102-5 M K46-0M M 0
6.0 6160 5222 7000 592 660 15 7000 6SR3102-5 M K47-0H N 0
6.0 6550 5554 7445 630 660 15 8000 6SR3102-5 M K48-0M M 0
For article No. key, see pages 2/13 to 2/15 I II
Note:

The drive types in the color-coded rows of the table can be ordered with a significantly shorter delivery time with option B19 (Express
Line).

M The specifications for the typical motor current and the power data in kW and hp are approximate values only; these have been calculated for operation with
induction motors and for a typical power factor cos ¢ and motor efficiency. Both approximate values have to be adapted to the motor that is actually used.
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data (continued)

Motor voltage 6.6 kV

Motor Type rating ~ Shaft Shaft Typical motor ~ Power cell  Number Transformer Article No.

voltage output ) output ) current current of cells  rating

kV kVA kW hp A A kVA

6.6 270 224 300 24 40 15 300 6SR4102-2 M A33-0EM N0
6.6 360 298 400 32 40 15 400 6SR4102-2 M A34-0ME 0
6.6 450 373 500 39 40 15 500 6SR4102-2 M A35-0HM N0
6.6 455 378 507 40 40 15 600 6SR4102-2 M A36-0M H 0
6.6 540 448 600 47 70 15 600 6SR4102-2 M B36-0H N 0
6.6 630 522 700 55 70 15 700 6SR4102-2 M B37-0M N 0
6.6 720 597 800 63 70 15 800 6SR4102-2 M B38-0M N 0
6.6 800 662 887 70 70 15 900 6SR4102-2 M B38-7H N 0
6.6 810 671 900 71 100 15 900 6SR4102-2 M C38-7HH 0
6.6 900 746 1000 79 100 15 1000 6SR4102-2 M C41-0M N0
6.6 1130 933 1250 99 100 15 1250 6SR4102-2 M C41-2HE 0
6.6 1140 946 1268 100 100 15 1500 6SR4102-2 H C41-5H N 0
6.6 1350 1119 1500 118 140 15 1500 6SR4102-2 M D41-5H H 0
6.6 1580 1306 1750 138 140 15 1750 6SR4102-2 M D41-7H H 0
6.6 1600 1324 1775 140 140 15 2000 6SR4102-2 M D42-0M N 0
6.6 1760 1492 2000 154 200 15 2000 6SR4102-2 M E42-0ME 0
6.6 1980 1679 2250 173 200 15 2250 6SR4102-2 M E42-2HE 0
6.6 2200 1865 2500 192 200 15 2500 6SR4102-2 M E42-5M H 0
6.6 2285 1939 2600 200 200 15 3000 6SR4102-2 M E43-0M N0
6.6 2640 2238 3000 231 260 15 3000 6SR4102-2 M F43-0 MmO
6.6 2970 2521 3380 260 260 15 3500 6SR4102-2 M F43-5HE0
6.6 3080 2611 3500 269 315 18 3500 6SR3102-7 M G43-5H N 0
6.6 3520 2984 4000 308 315 18 4000 6SR3102-7 M G44-0M W 0
6.6 3600 3055 4095 315 315 18 5000 6SR3102-7 W G45-0M W 0
6.6 4285 3636 4875 375 375 18 5000 6SR3102-7 M H45-0mM W 0
6.6 4400 3730 5000 385 500 18 5000 6SR3102-7 W J45-0 M H 0
6.6 5280 4476 6000 462 500 18 6000 6SR3102-7 W J46-0 MW 0
6.6 5715 4849 6500 500 500 18 7000 6SR3102-7 M J47-0 mH 0
6.6 6160 5222 7000 539 660 18 7000 6SR3102-7 M K47-0H M 0
6.6 7040 5968 8000 615 660 18 8000 6SR3102-7 M K48-0M W 0
For article No. key, see pages 2/13 to 2/15 I II
Note:

Lhnee?rive types in the color-coded rows of the table can be ordered with a significantly shorter delivery time with option B19 (Express

M The specifications for the typical motor current and the power data in kW and hp are approximate values only; these have been calculated for operation with
induction motors and for a typical power factor cos ¢ and motor efficiency. Both approximate values have to be adapted to the motor that is actually used.
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SINAMICS PERFECT HARMONY GH180

Air-Cooled Drives

. Selection and ordering data (continued)
Article No. key

SINAMICS PERFECT HARMONY GH180

.o .. . — . @B m o0
Drive I
Manufacturlng location

Coollng

Lme side behavior

Rated max. output voltage

Input voltage
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data (continued)

Article No. key (continued)

SINAMICS PERFECT HARMONY GH180

Cell rating

Transformer rating
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

Selection and ordering data

. Selection and ordering data (continued)

Article No. key (continued)

2 3 4 5 6 7 8§ 9 10 11 12 183 14 15 16
SINAMICS PERFECT HARMONY GH180 6 S R . . . .= .o m . .. - . m @m0

Transformer configuration

Auxiliary voltage

Note:
Not all of the configurations that the above article No. key allows can be configured.
See the selection tables and engineering information for available drive configurations.
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SINAMICS PERFECT HARMONY GH180
Air-Cooled Drives

. Options

The following tables show an overview of the options and their availability for the SINAMICS PERFECT HARMONY GH180 drive series
(details see chapter 4, description of options).

Option text Order  Article No. Option text Order  Article No.
code  gSRd...6SR3.. code  gSRd...6SR3...
Shorter delivery time Functional options
Express Line R B19 v - Engineering and parameter configuration B09 v v
Reduced number of cells for. ESP applications :
Drive with reduced number of cells N80 4 - (Iiz)rr;vreeggeelgtt)ed to ZLU requirements =0 7 4
Availability Speed sensing module K50 v v
ProToPS 2 u10 v v (requires a speed encoder)
Cell bypass @ Uil v/ v/ Output reactor (only for synch.) L09 v v/
Redundant single cell uU12 v v Bidirectional synchronized bypass operation ~ L29 v v
Redundant rank of cells Ui3 v v Control and display instruments in the door )
Redundant blower M61 v v Indicator lights K20 v v/
Certifications 3 display instruments in the cabinet door K21 v v
CE certificate uo2 v v Pushbutton kit K29 v 4
GOST certificate uo4 v v Off/Local/Remote selector K31 v v
Cooling type Off/Hand/Auto selector K32 v v/
Drive prepared for connection to an external air M64 v/ v Keyed Off/Local/Remote selector K33 4 v
discharge system, front connection Keyed Off/Hand/Auto selector K34 v 4
Drive prepared for connection to an external air M68 v v Control voltage supply 5)
discharge system, rear connection
Protection functi Connection for control voltage 220/230 VAC K68 v v
rotection functions by customer
Make-proof grounding switch at drive input N44 v v Control voltage 120 V AC internal K69 v/ v
Make-proof grounding switch at drive outout ~ N45 4 4 Connection for control voltage 120 V AC by K79 v 4
Mechanical door interlock — Castell M10 v v customer
Electrical door interlocks 3 Mi12 v v Control voltage 24 V DC for digital inputs/out- K73 4 v
uts
Serial communication P
: Control of auxiliaries ©)
Modbus Plus interface, network 1 G21 v v
- — Controlled outgoing feeder for motor blowers N30to v/ v

Modbus interface (software activation), G22 v v N33
network 1

- - - Controlled outgoing feeder for anti-condensa- N35to v/ v
DeviceNet profile 12 interface, network 1 G23 v v tion heating N38
Control Net interface, network 1 G26 4 v Power supply for external devices N75 v v/
Modbus Ethernet interface (software G28 v v 24V DC/2.5 A
activation), network 1 Temperature detection and evaluation
Additional Modbus Plus interface G31 v v 2 x 2 thermistor protection relays L81 v/ v/
Additional Modbus interface G32 v 4 3 x 2 thermistor protection relays L82 v/ v
Additional Modbus Ethernet interface G38 4 v 2 Pt100 evaluation units with 3 inputs each L91 v v
DeviceNet profile 12 interface, network 2 G43 v v Pt100 evaluation unit with 6 inputs and L93 v/ v/
Control Net interface, network 2 G46 v v 2 analog outputs
PROFIBUS DP interface. network 1 Go1 v/ v Pt100 