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Hitachi Energy is a pioneering
technology leader

Our leading power and digital technologies, advanced
automation systems and open digital platforms transform
our customers’ businesses and deliver significant opera-
tional and business value. We contribute pioneering solu-
tions that make the world’s power grids stronger, smarter
and greener.

Our High-voltage products portfolio

We offer a wide range of high-voltage products up to

1200 kilovolts AC and 1100 kilovolts DC that help enhance
the reliability, efficiency and quality of power in transmission
and distribution grids, power plants and industries while
minimizing environmental impact. The wide product range
is complemented by a comprehensive service offering.
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Need for a monitoring system
Enabling a smarter and reliable gria

Failure of a high-voltage switchgear can have a massive impact
on the power value chain. It can impact grid availability and reli-
ability, as well as costs and resources.

Circuit breakers are a critical component in substations.

To ensure their proper operation when needed, most breakers
are regularly inspected, eventually requiring shutdown. Often
this comes with significant effort for traveling and on-site
activities with limited value addition.

At site, a single “condition image” is typically recorded at the
time of the visit. However, more than one site visit is needed in
order to avoid biases on this "condition image" due to factors
such as measurement conditions, tools and methods. With
continuous monitoring application, these factors remain
constant, varying conditions cancel out and long-term trends
are revealed.

Ultimately, this allows to avoid unplanned outages and gives
time to plan meaningful site visits ahead.

What affects the reliability of high-voltage switchgear?

Wear and ageing are top reasons for breaker's failure

RELIABILITY

e Age/ number of operations
e Type of enclosure

e Application mode

e Environmental conditions

IMPACT OF FAILURE

e Significant costs
e Safety hazards and adverse environmental impact
e Unplanned downtime

\
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Where do breaker failures occur?

Final Report of the 2004 — 2007 international enquiry on reliability of high-voltage equipment, report 507 (2012)
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With continuous monitoring there is no need to regularly inspect or open a breaker
for exploratory inspection or maintenance. Information is streamlined throughout and
work procedures become predictive rather than reactive. The overall result is lowered
maintenance costs with a smarter and more reliable power grid.
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Modular Switchgear Monitoring

Scalable and versatile solution for
all types of switchgear applications

Modular Switchgear Monitoring (MSM) is used to supervise,
manage and analyze the performance of all type of high-voltage
switchgear in new installations as well as retrofit solutions in
existing high-voltage assets. The system operates inde-
pendently of existing control and protection devices and can

be installed in new substations or retrofitted in existing installa-
tions. By continuously monitoring critical parameters, MSM
provides the base layer for a predictive maintenance strategy
for the installation.

Based on the monitoring application, MSM is offered in

2 versions with additional options

* MSM-I is designed for SF, and gas monitoring allowing
early detection and prevention of critical gas leakages in
high-voltage switchgears, enabling to reduce gas emissions

e MSM-II enables circuit breaker monitoring in addition to
gas monitoring, for improved operational reliability and
performance of the circuit breakers

e MSM system is also available with options that enable
humidity monitoring, internal arc localization,
heater monitoring and disconnector
and earthing switch monitoring

e MSM is designed to be compatible with the new EconiQ™
solutions

@ DemoSystem % ®

& BH1Lt : Gas Compartment BH9_L3

® SF; pressure/density

o Sensor status. ® Gas sensor ok

@ BH3_L1 Pressureyg.c: 519 kPa
@ BH3_L2 Density: 33.13 kg/m?®

o Leakage rate: 4.7 % per year
o Time to stage 1 0days

Time to stage 2 248

@ BH6_L3 SFg History Chart

@ BH7_L3 600

= Alam List
4 & Senvice
4 2 System Info 525
7l System Report

4 & Commissioning
500

MSM-I — Gas monitoring application
Highly stable SF_ and gas density sensors are used to continuously
monitor the integrity of the gas compartments and identify gas
losses at an early stage. Advanced algorithms correct measured
data for daily and seasonal variation and provide the leakage rate
as well as the estimated time until counter measures are taken.
Thus, gas losses which may become critical can be handled in a
planned manner. In addition, the monitoring data provides a basis
for 8F, and gas balancing, and strategies to
reduce SF, emissions by leakage repair. Starting from one gas
compartment, the system can be seamlessly scaled up to monitor
several hundred gas compartments in large GIS installations.
* SF, and gas leakages make up 40-50% of “minor failure
frequency” and up to 90% of GIS maintenance
e Early detection of SF, and gas leakages helps minimize
emissions
e Have more time to prepare counter measures
e Get a detailed overview of banked gas in the equipment
and simplify preparation of gas balance sheets
* Reduce inspection work and maintenance cost

ou are here: DemoSystem> Q01> BH_L3

Stage 1 warning 56016  Nomina ressure
S2017a  Stage 1
S0016a  Stage2

® Alarm! 16% / Leakage alarm mt
Time to Stage 1 waming!
® Status ok

300 days /it to stage 1
100 days /it to stage 2

cion [0

Navigation

EmETEN > -
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Diagrammed data facts.
Value count 20

Timing start: 2020-08-27
Timing end: 2020-09-24

© System Time
Trend Reset

&3 CB Maintenance 475

& Update 2020 2020

Aug:30

2020 2 2020
i Module Firmware | Aug-27 Sep02  Sep0S  Sep08

& Configuration - Show all available dat

Sep1l Sep-14

Selectedvalue
Value: 519
Timestamp: 2020-09-24

@, Language Suppo | [H Download chart data (for gas compartment 'DemoSystem_Q01_BHQ_L3")

+ 3 Equipment
4 com9
&% Configuration
2 10 Modules
2 Firmware-Update
' System Log
< GUI Settings
4 8 User Management 40
A Add User
27 Edit User
3 Delete User

SF Leakage Rate History Chart

Disgrammed data facts.
Value count 20

Timing start: 2020-08-27
Timing end: 2020-09-24
Selectedvalue

Value:
Timestamp:

Web server view of SF, monitoring application
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MSM-II Gas monitoring and circuit breaker monitoring
application

Non-invasive hall sensors and signals from auxiliary switches
are used to monitor key parameters of the circuit breaker.
Measured signals include phase current during operation, trip
and close coil current, and motor current. Monitored parame-
ters are categorized in mechanical performance, wear, as well
as accessories. Measured curves are stored as comtrade files
on the system, allowing further analysis. All features of MSM-I
are included in this application as well.

MSM-II provides:

* Record of parameters regarding circuit breaker operations
(timing, speed and travel curve) that identify any performance
deterioration

e Coil Current Analysis — informative feature to indicate health
status of the operating mechanism and its operating condition

&) DemoSystem -
i@ an
[ BH1_L1
& BH1_L2
[ BH1_L3
. @ BHz_L1
. @ BH2 L2
. @ BH2 L3
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. @BH3 L2
. @BH3 L3
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. @ BH4 L2
. @BH4 L3
. @ BH5_L1
. @ BH5 12
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. @ BH5_L1
- @ BH6_L2
- @ BH6_L3
- @ BHT_L1
. @ BH7_L2
- @ BH7_L3
- @ BH3_L1
@ BHs_L2
@ BHs_L3
@ BH9_L1
@ BH9_L2
@ BH9_L3
3 Alarm List
- i Service
{% Equipment
i { cCM9
i~ g Configuration 0
i+ [ 10 Modules
[Z Firmware-Update
. 5| System Log
-+ 2 GUI Settings
- 2 User Management
- &4 Add User
- &+ Edit User
- B3¢ Delete User

@ SF, pressure/density B Circuit breaker

B Accessories & Mechanical B Wear

Contact wear L1 1%
1%

Contact wear L3 1%

Contact wear L2

Tatal close operation L1 3
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Phase current curve protection L2
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M| Fhese Current Protection
Value count: 2000
Navigation

| 7

e Phase Current Monitoring — informative feature to record
current waveform during circuit breaker operation

e Fault Operation Counter — informative feature to indicate the
ageing of the circuit breaker

e Contact wear calculation computes contact erosion of circuit
breaker and helps the user to plan the maintenance incase of
excessive wear and tear of the interrupter

e Record motor/ pump runtime to identify wear and friction in
the energy charging system of the operating mechanism

e Record of number of unforced motor/ pump starts symptom
of leakages in hydraulic system of the operating mechanism

e Motor current curve and peak monitoring to identify damaged
spring charging motor of the operating mechanism

‘ou are here: DemoSystem = Q01 = BHA_L2

g Gas Compartment BH1_L2 / CB DemoSystem_Q01_BH1

Operation List

2020-07-17 / 12:38:02 C
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2020-07-17 /1237240
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Diagrammed data facts

Timing start: 12:38:02. Eu (0 ms)

ms)

Value
Timestamp:

3 Ch;

Selected value

B Download phase current curve protection of DemoSystem_Q01_BH1_L2

Web server view of circuit breaker monitoring application
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MSM - Options

Humidity Monitoring

High levels of humidity in SF_ impact its dielectric withstand
(the condensation of water on the surface of insulators will lead
to significant reduction of dielectric strength and flashover) and
on the formation of corrosive and toxic decomposition prod-
ucts. It is important to control humidity during initial manufac-
ture, assemble, commissioning and over the lifetime of the
equipment. Continuous humidity monitoring is provided as an
option, applicable to both MSM-I and MSM-II

$F g Humidity Chart

MSM provides:
e Humidity monitoring for each connected gas compartment
* Alarms and warnings notification according to thresholds
defined as per IEC 60480-2019, IEC 60376-2018 and GB/T 8905-2021
e Dew point visualization
* Up to 90 gas compartments connection per stack

Wl High slarm

60
High warning
/ | | Humidity [ppmv]
Mavigation
50 —
Diagrammed data facts
Value count: 5
45 Timing start: 2021-08-28
Timing end: 2021-09-01
Selected value
Value: 50
40 Timestamp: 2021-08-29
2021 2021 2021 2021 2021 2021 2021 2021
Aug-23 Aug-29 Aug-29 Aug-30 Aug-30 Aug-31 Aug-31 Sep-01

+ Show all available data

B pownload chart data (for gas compartment 'DemoStation_Q01_BD1_L1")

Web interface view of SF, humidity monitoring application
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Heater Monitoring

Correct heater operation in drives, cubicles, etc. is crucial for
reliable operation of circuit breakers. Monitoring of heaters is
provided as an option, applicable to MSM-II.

MSM provides:
e Continuously operated heater monitoring
® Temperature-controlled heater monitoring

@ CC
@ Heater Status Alarm
Heater Temperature 19.93 °C

Temperature History Chart

Il Temperature [*C]
Mavigation

205

200 Diagrammed data facts
Value count: 5
Timing start: 2021-08-28
Timing end: 2021-09-01

195 ) Selected value
Value
Timestamp:

19.0

2021 2021 2021 2021 2021 2021 2021 2021
Aug-28 Aug-29 Aug-29 Aug-30 Aug-30 Aug-31 Aug-31 Sep-01

~+ Show all available data

[E pownload chart gata (for gas compartment 'DemoStation_Q01_LCC_general’)

Disconnector and earthing switch monitoring

Disconnector and earthing switches are critical live components
of HV switchgears. Disconnector monitoring is provided as an
option, applicable to MSM-II.

- () DemoStation LIE |
- @ Qo1 [+)
-meool1 o Gas Compartment BD1_LA1
. @ BDO_L2 -
- @LBDO_L3
) BD1_L1
BD1 L2
. @ BD1_L3
- @ BD2_L1
. @ BD2_L2
. @ BD2_L3
.. @ BD3_L1
. @ BD3_L2
. @ BD3_L3
. @ BD4_L1
. @ BD4_L2
. @ BD4_L3
.. @ BD5_L1
. @ BD5_L2
. @ BD5_L3
- @ Heater1_L1

] SFg pressure/density Disconnector

@ Disconenctor1

Total starts L1 9
Total starts L2 0
Total starts L3 6

Operations Curves

Motor RMS current L1 3A
State L1 s1

MSM provides:

* Motor start counter monitoring

e Operation type/ positions monitoring

e Motor (RMS) current monitoring

* Motor runtime monitoring

* Alarms and warnings notification according to thresholds
and misbehaviors during operations

You are here: DemoStation > Q0"

Operation List

2021-08-13/09:01:17 @&
2021-08-13/09:01:11

2021-08-13/08:51:47 @

9
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Internal Arc Localization MSM provides:

Detect an internal fault arc and localize the gas compartment e Warning/notification when internal arc occurs

where it occurs is important since the event has a possible e Information about the affected gas compartment
impact on gas dielectric withstand. ¢ Information logging for active GC, and alarm logging

for passive GC
MSM allows to reduce the effort to determine the fault location
by gas pressure analysis, automatically identifying the gas com-
partment where an arc occurs.

Internal arc localization is provided as an option, applicable to
both MSM-I and MSM-II

Gas compartment MSM system

480

475

4ot

465

Pressure rise [kPa]

Internal arc occurs —>
460
steep gas pressure Changes 0 1000 2000 3000 4000 5000

Time [ms]
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+ @ QO [+ ] . .
5ot e Gas Compartment BO1 / CB CircuitBreaker1
@ 802
: gg: @ SF, pressure/idensity B Circult breaker
® :2 Sensor stalus: @ Sensor ok
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@ 808 Pressures,..: 500 kPa @ Stage 2 alarm
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@ B Leakage rate: - U pET year @ Status unknown
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@813
@6 [+ Reset Trend and Seasonal Correcton i
@ 35 Time to stage 1: — days @ Status unknown
@ 816 Time to stage 2: = diys @ Status unknown
T
: 818 Arc Localization: 2022-06-23 / 12:22:00 ® Arc Detected!
Web interface view of internal arc detected in an active compartment (with switching components)
+ @ Testkinl " -
A a0 [+]
60 e Gas Compartment BO2
@ Boz
: :g: ® 5F pressure/density e Heater
- 205 Sensor slatus: ® Sensor ok
: ng Gas Mixture: SF6
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@6 . -
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@ 816 Time 10 stage 2: e AYS @ Status unknown
: ::; Temperature: 20°¢ ® Temperalure ok
@ Arc Localization: 20220623 / 12:22:01 ® Aarm
Web interface view of internal arc detected in a passive compartment (e.g. CT, VT, GIB)
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& G [+] .
® o e Event List
@ 00
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& System Log
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Event list provided by web interface showing detected internal arcs
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Travel Curve Monitoring with measured travel curve
Mechanical performance of switchgear depends on the travel
characteristic of the closing and open operations

MSM-II can simulate travel curve but if accurate travel curve
measure is needed, the travel curve monitoring option
can be installed.

MSM provides:

e Travel curve

e Opening time/ closing time

¢ Close velocity/ open velocity

e Total travel

* Alarms and warnings notifications according to thresholds and
misbehaviors during operations
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Features that support wide range
of switchgear application

Features

e Scalable and versatile: applicable to all High Voltage
switchgears, new installations and retrofits, OEM as well

as third-party

e Focused on maintenance optimization:
— Separated from control & protection
— Gas monitoring including gas leakages, pressure
forecasting features and SF, humidity
- Internal arc localization
— Circuit-breaker monitoring
- Disconnector monitoring
— Accessories monitoring

e Easy system integration:
— DNP3 and IEC 61850 (TCP/ IP) communication
- Dry contacts for alarm and self supervision
- Remote connectivity enabling fleet supervision and

expert services

e Easy system interaction:
- Local Display: key information direct at bay
- Web-Interface via embedded webserver

&)

N
2

I

]

A
&)

=

Benefits

Improved reliability with reduction in unplanned
downtime saving losses

Optimized predictive and proactive maintenance
by early warnings

Provides adequate time for maintenance planning

with less chances of failure

Greater diagnostic capability in case of failure
through the recorded data, reducing time to repair

Reduction of operational costs for inspection, main-
tenance and repair by at least 50%

Improved environmental/ regulatory compliance with
reduced SF, leakages

Category

Parameter

MSM-I

MSM-II

Options

Dielectric

Mechanical

Wear

Accessories

Interface

Gas pressure/ temperature
Gas leak rate

SF, moisture

Internal arc localization
Travel curve

Mechanism timing

Contact Speed

Coil current analysis
Operations counter
Contact Wear

Heater operation

Motor/ pump run-time
Motor/ pump (unforced) starts
Motor current (curve/ peak)
DS/ ES / DES * monitoring
Webserver

IEC61850/ DNP3 interface

Device self-supervision

SF, or Gas mixtures

SF, or Gas mixtures

SF, or Gas mixtures

SF, or Gas mixtures

Calc.

For MSM-1/ -l
For MSM-1/-1I
Measured for MSM-II

For MSM-II

For MSM-II

* DS = Disconnector Switch; ES = Earthing Switch; DES = Combined Disconnector and Earthing Switch
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Key attributes

MSM system platform

The MSM system consists of a central control and
communication module, as well as signal input modules for
analog current (0-20 mA), voltage (+/- 5V), modbus and binary
voltage signals. All modules comply with relevant standards for
high-voltage substation electronic equipment, in particular

the product is compliant to IEC 60255-26 and IEC 60255-27

Modular Switchgear Monitoring (MSM) modules

5

o ™en [ 55™% P P [ Y
feror = ‘I L 2200 "':f'.t"‘\ l*%
ANnA| anAae ¥
Seis. HEEE T 5856|5559 [ |
MSM P
T T e po—
A ;
Supply Votage
BEE bt ®  mree | o
P SEEE: B s
soa ot FEEE 21SONEB
LN 7 X000 - SESSY e
|| 8568)| |
g
| | |
CCM AIM SIM
(Control and (Analog Input Module) (Serial Interface
Communication Module) Module)

for EMC and safety and is also compliant with more generic
substation standard,|IEC 61000-6-5.

Modules are mounted on a DIN-rail. The system can be fitted
to single-pole and gang operated breakers

Peee 2ARRR

'QQ.Q_‘ ‘QQQ‘ . — -

. <
® s
LA B _ I & __ _} |
| |
BIM FAIM
(Binary Input Module) (Fast Analog

Input Module)



MODULAR SWITCHGEAR MONITORING CONDITION MONITORING FOR HIGH-VOLTAGE SWITCHGEAR | 17

Data visualization

Users can connect with the MSM system using a standard web
browser. Through the embedded web interface, all monitored
data are accessible. Starting from a substation view with a
straightforward display of the overall condition, additional
visualization layers provide more detailed information and, in
case of an alarm, allow a first analysis of potential root causes.
For more advanced analysis, data can be downloaded.

The web interface comes with additional features, such as
alarm management, system logbook, user management and
firmware updates. It is available in several languages. From the
web interface, user could access the monitoring data for the lat-
est 100 operations of circuit breaker, and the MSM system has

a storage capacity for up to 10,000 operations of circuit breaker.

Modular Switchgear Monitoring - Web Interface i Time Standard: UTC User: admin Logoutl &

Sensor status error: CCM11

4 @ TestProject " -
4 @ E01 [+)
esii o Gas Compartment B201_L1

@ 5200 12
@ 5200 13 @ SFg pressure/density | ® Disconnector
@ 5201 L1
@ 5201 12
@ 520113 ® Disconnector1-8201
| % Aam List
4 i Service Total starts L1 3 f—
+ 2 systeminfo Toa st 2 o =
7 system Report Tt s 1) o -
4 & Commissioning
© System Time Operations | Curves
Trend Reset |
+ @ Update | 4 @ Domostation - You re her: DemoSiaton > Q01> €
B Modue | 1 @ qot o
-~ Com@t | | tEBOL @ Gas Compartment BDO_L1/ CB DemoStation_Q01_BD0_Q0
, Langug = — . =
4 (3 Equipment
a L Y = it .
7y ?Cﬁm‘ | @801t Gas Pressure/density Circuit breaker Heater
| @eBD1_L2
@B01_L3 @ CB_Heater
@802 L1
@02 L2 © Heater StatusL1 ok
@®B02.L3 Heater Temperature L1 4233 °C
@ BD3 L1
© ester sausi2 ok
@ BD3 L2 b
@B03.L3 S
|- @ BD4_L1 ok
| @BD4_L2 e
@804 13 N
@805 L1 o "
@805 12 e Gas Compartment BDO_L1/ CB DemoStation_Q01_BDO0_QO0
@ B8D5.L3
@ EB1_gener
L[] / L] L]
i @oan Gas Pressure/density Circuit breaker Heater
| @ BDO_L1
|- @800 L2 @ Accessories & Mechanical B Wear
|- @ BDO L3
Breaker maintenance required
Contact wear L1 0% I ——
Canactwear L2 o —_——
Contact wear L3 0 Y —
Total close operation L1 0 I—
Toal close operaton L2 o —_—
Toal cose operaon L3 0 —_——
Total fault operation L1 0 —
Toal fau operation L2 o —_—
“Total fault operation L3 o oy
@ EB1_general
SFg Leakage Rate History Chart
o
=
an-0 a an-16 an-24

» Show all available data
= Download chart data (for gas compartment 'Station_E01_B200_L1")

Youare here: TestProject > E01> B204 L

Features

e Entire substation overview

e Easy navigation via tree-view

e Gas data: overall status, pressure, leaking rate, time to stage,
actual value and history charts, humidity

¢ Drive and circuit-breaker monitoring data: overall status,
counters and operation related data

® Disconnect and earthing switch monitoring data: overall sta-
tus, operation counter ad related data

® Heater status

e Alarm and event log

e Data download per gas compartment, bay or substation

e System Log: System, warning, and alarm history are logged

Tree view navigation with:

e System/ Bay/ Gas compartment
— or CB level

e Alarm list

e User management

e Services and system features

You e here: Demos

Example of data history
visualization - SF6 leakage.
Chart data can be
downloaded for
subsequent analysis

Diagrammed data facts

Value count: 43
Timing start: 2018
Timing end: 20
Selected value

Value: 0
Timestamp: 2018-12-18
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System integration

To make full use of the MSM system, an integration in an Asset in SCADA, the system has two dry binary outputs. These are
Management System is recommended. For this purpose, the triggered in case of a warning or alarm on the monitored asset
system comes with IEC 61850 edition 1 and 2 and DNP 3.0 and in case the internal watchdog, which supervises the MSM
communication interfaces. In addition, for on-site integration system itself, identifies an issue.

Embedded Webserver

Visualization interfaces

A

Local Touch Display
located in LLC

Customer's data analysis

Modular Switchgear Monitoring

< »
<%

Web-based user interface
Sensors

T

Switchgear



echnical specifications

Parameter Specification
MSM system Number of modules per MSM Stack (SF, monitoring) Up to 10
Operating temperature LCD (clearly legible) -20°C .. +60°C
Protection class IP 20
Input voltage range of power supply 85..277V,,80..370 V.
Nominal supply voltage 24 VDC
Isolation voltage max. 2 kV,

Control and Communication
Module (CCM)

Analog Input Module (AIM)

Binary Input Module (BIM)

Serial Interface Module (SIM)

Fast Analog Input Module
(FAIM)

Operating temperature
Device status indication
Dimensions W/ H/ D

Nominal supply voltage
Module power consumption
Isolation voltage
Communication Ethernet interface
Communication protocols
Supervision, Binary Output 1
Supervision, Binary Output 2
Dimensions W/ H/ D

Module power consumption
Integrated power supply for sensors
Isolation voltage

Analog Inputs (configurable)
Accuracy

Dimensions W/ H/ D

Binary inputs (configurable)
Product safety
Electromagnetic compatibility
Operating temperature
Isolation voltage

Isolation resistance
Dimensions W/ H/ D

Module power consumption
Isolation voltage

Interface

Bus protocol

Dimensions W/ H/ D

Analog inputs

Power outputs

Product safety
Electromagnetic compatibility
Operating temperature
Isolation voltage

Isolation resistance

- 40°C up to 70°C
LED

79 x 99 x 113 mm

24 VDC

<6W

max. 2 kV, .

RJ45, 10/100 Mbit/s
IEC 61850 (MMS), DNP3.0, SNTP, SFTP, HTTP
Alarm/ Warning signal
Watchdog

56 x 99 x 113 mm

<3W
12V, 200 mA
max. 2 kV,

8 channels 0..20 mA

+ 1% full scale

56 x 99 x 113 mm

6 channels 24 up to 250 V, ./ 48 up to 230 V,,
IEC 60255-27

IEC 60255-26, Zone A

-40°C up to +70°C

max. 2 kV,

100 MQ

34 x99 x 113 mm

<3W

2KV,

EIA-485

Modbus

56 x 99 x 113 mm

4x +5V/ 0-20 mA

24V,

15 Ve, 5 Vo

pc? bc?

IEC 60255-27

IEC 60255-26, Zone A
-40°C up to + 70°C
max. 2 kV,

100 MQ
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Successful installations across
the globe

Over 350 projects in above 30 countries,

including new switchgears as well as field upgrades

Over 40000 gas compartments roniored with msu

~1 000 gaS COmpa rtments, largest installation being monitored

MSM as a solution for GIS monitoring

e
JAY l“‘

MSM retrofit for circuit breaker monitoring on LTB

MSM installation allows to reduce maintenance cost, prevent critical failures and improve
reliability in circuit breakers.
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Our commitment

Quality assurance

We are committed to providing the best products and services. Our products comply
with or exceed the latest international standards. In addition to type tests in independent
laboratories, our certified design and manufacturing processes guarantee the highest
quality. We are certified according to the latest relevant ISO quality standards.

Sustainability

Sustainability is about balancing economic success, environmental stewardship and social
progress to benefit all our stakeholders. Sustainability considerations cover how we design
and manufacture products, what we offer customers, how we engage suppliers, how we
assess risks and opportunities, and how we behave in communities where we operate
and towards one another, while striving to ensure the health, security and safety of our
employees, contractors and others affected by our activities. We are certified according

to the latest relevant ISO quality standards.
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Hitachi Energy Germany AG
HavellandstraBe 10-14,

68309 Mannheim,

Germany

Phone: +4962137909093

Email: power.service-team@hitachienergy.com

MSM Support
Email: de-support.msm@hitachienergy.com

For more information
Visit Modular Switchgear Monitoring web page here

hitachienergy.com/about-us/integrity

Additional information

We reserve the right to make technical changes or modify the contents of
this document without prior notice. With regard to purchase orders, the
agreed particulars shall prevail. Hitachi Energy Ltd. does not accept any
responsibility whatsoever for potential errors or possible lack of information
in this document.

We reserve all rights in this document and in the subject matter and
illustrations contained therein. Any reproduction, disclosure to third parties
or utilization of its contents — in whole or in parts — is forbidden without
priorwritten consent of Hitachi Energy Ltd.

©Hitachi Energy 2022. Al rights reserved.
Specifications subject to change without notice.



