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Digital Medium Voltage Switchgear
Improve uptime, visibility, control and optimize operational cost with Digital 
Infrastructure
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Agenda and The key takeaways

Minutes after this session start included Question60

• Medium Voltage Switchgear concept for Data Center
• A green focus with Eco-efficient gas-insulated switchgear
• The innovative solution for medium-voltage (MV) switchgear

The key takeaways
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About me

Non

Sales Engineer for ABB Medium voltage product 4Y

3Y

2Y

Sales Engineer for ABB Service business of medium voltage 
product 

• Digital Substation Products 
• Digital Substation Systems

Main product take care

Picture

Product Marketing Specialist for ABB Digital Substation 
Products & Systems  
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About me

Wor

Design Engineer at ABB Medium voltage products10Y
Product Specialist at ABB Medium Voltage Product1Y

• Low voltage Switchgear
• Medium Voltage Switchgear

Main product take care

Engineering Manager at ABB Low and Medium voltage 
Switchgear

1Y
Product Marketing Specialist  at ABB Low and Medium 
voltage Switchgear

2Y
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Data centers of tomorrow

Data Center Technologies 
and Trends You Need to 

Know

August 31st, 2021

02:00 PM – 03:00 PM

Intelligent Data Center 
Automation  

September 9th, 2021

02:00 PM – 03:00 PM

Smart Low Voltage 
Switchgear and Sub-

distribution 

September 7th, 2021

02:00 PM – 03:00 PM

Digital Medium Voltage 
Switchgear 

September 2nd, 2021

02:00 PM – 03:00 PM

Smarter data center solutions for sustainable growth - Webinar series



—
ABB Data center IEC portfolio

—
Service & support
⎻ Installation & commissioning
⎻ Consulting services 

(engineering studies)
⎻ Retrofits and upgrades
⎻ Digital upgrades

MV Primary& Secondary 
Distribution
⎻ AIS & GIS MV switchgear
⎻ AIS & GIS Ring Main Units
⎻ Protection relays
⎻ Protection & safety
⎻ Control systems

LV Power Distribution
⎻ LV switchgear
⎻ LV Switchboards
⎻ Electronic relays & controls
⎻ Busway
⎻ Arc flash protection
⎻ LV MCC
⎻ LV Power and lighting panels
⎻ Meter, monitoring & signaling

Power Protection
⎻ Uninterruptable Power 

Supplies (UPS)
⎻ Power Distribution Units 

(PDUs)
⎻ Remote Power Panels (RPPs)
⎻ Automatic Transfer Switches 

(ATS)

MV Substations
⎻ AIS & GIS switchgear
⎻ Control systems
⎻ Prefabricated modular 

data center solutions 
(eHouses & skids)

ABB Ability Digital Data 
Center Operations
⎻ Data Center automation
⎻ Electrical power 

management system 
⎻ Asset management
⎻ Smart building solutions
⎻ Condition monitoring

Installation Products
⎻ Cable tray
⎻ Fiber tray
⎻ Cable and wire management
⎻ Grounding  and bonding systems
⎻ Mechanical and compression 

wire termination
⎻ Fittings 

Alternate power sources
⎻ Generators
⎻ Battery Energy Storage Systems (BESS)
⎻ Fuel cells
⎻ Microgrids
⎻ Renewable integration

Cooling system components
⎻ Variable frequency drives 
⎻ High efficiency motors
⎻ Enclosed breakers & 

switches

—
Other capabilities
⎻ EV charging
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➢ 1.1 Primary and Secondary Switchgear.
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➢ 2. ABB Ability® solutions for electrification

ABB 
Switchgear 
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Primary Switchgear Secondary Switchgear

• Low fault current rating (<20kA)

• Low current rating (<630A)

• Basic protection (Overcurrent base protection)

• Low operation number (Mechanical class M0 or M1, VCB class 
M2 operation number >2,000 CO))

• High fault current rating

• High current rating

• Full protection (Voltage and Current protection base on load 
and application, e.g. Motor protection, Transformer protection, 
line protection.

• High operation number (Mechanical class M2, VCB class M2 
operation number >10,000 CO)

Difference between Primary and Secondary ?
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➢ Introduction to MV switchgear - general

CB = Circuit breaker P SWG = primary switchgear
LBS = Load break switch S SWG  = secondary switchgear
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Two main applications Example: Power utility network

Primary distribution switchgear

– Closer to HV transformer

– Up to 4000 A and 63 kA

– Mainly circuit breakers

– Mainly project-specific

Secondary distribution switchgear

– Closer to LV transformer

– Up to 1250 A and 25 kA

– CB, LBS and fuse

– Often more standardized

Primary and Secondary distribution

Substation
transformer

Distribution
transformer

LVMVMVHV

MVHV

LVMV

LVMV

LVMV

P SWG S SWG
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ISO/IEC TS 22237 Information technology — Data center facilities and infrastructures 

o Part 1: General concepts

o Part 2: Building construction

o Part 3: Power distribution

o Part 4: Environmental control

o Part 5: Telecommunications cabling infrastructure

o Part 6: Security systems

o Part 7: Management and operational information
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Polling 
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ISO/IEC TS 22237-3 Power distribution

Availability Class design options

Class 1: Single path (no resilience) solutions

Class 2: Single path (resilience provided by redundancy of components) solutions

Class 3: Multi-path resilience and concurrent repair/operate solutions

Class 4: Fault tolerant solutions



—

Primary 
distribution 
equipment

Secondary 
distribution 
equipment

Network 
operators supply

MV / LV Trafo
LV Power centersPrimary MV 

Switchgear

Network 
operators supply

Secondary MV 
Switchgear

Battery Energy 
Storage Systems

MV / LV Trafo
LV Power centers

IT Servers 1

IT Servers 2

➢ Power distribution for Data Center
Class 1: Single path (no resilience) solutions

- Backup by UPS

- No backup 
equipment
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Primary 
distribution 
equipment

Secondary 
distribution 
equipment

Network 
operators supply

Supply transfer 
SWGR

Additional supply

Primary supply

MV / LV Trafo
LV Power centersPrimary MV 

Switchgear with 
ATS

Network 
operators supply

Secondary MV 
Switchgear

Battery Energy 
Storage Systems

Backup Generator
MV / LV Trafo

LV Power centers

IT Servers

➢ Power distribution for Data Center
Class 2: Single path (resilience provided by redundancy of components) solutions

- Redundant 
distribution 
components

- Backup power 
supply
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Primary 
distribution 
equipment

Secondary 
distribution 
equipment

Network 
operators supply

Supply transfer 
SWGR

Primary supply

Secondary supply

MV / LV Trafo
LV Power centersPrimary MV 

Switchgear with 
ATS

Network 
operators supply

Secondary MV 
Switchgear

Battery Energy 
Storage Systems

Secondary MV 
Switchgear

MV / LV Trafo
LV Power centers

Network 
operators supply

IT Servers

➢ Power distribution for Data Center
Class 3: Multi-path resilience and concurrent repair/operate solutions

- Multi-source 
path

- Distribution 
components 
separate

- Backup source 
use for 
maintenance
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Primary 
distribution 
equipment

Secondary 
distribution 
equipment

Network 
operators 1

Supply transfer 
SWGR

Primary supply

Secondary supply

Network 
operators 2

MV / LV Trafo
LV Power centers

Primary MV 
Switchgear with 

ATS

Network 
operators supply 1

Secondary MV 
Switchgear

Battery Energy 
Storage Systems

Secondary MV 
Switchgear

MV / LV Trafo
LV Power centers

Network 
operators supply 

2

Battery Energy 
Storage Systems

Primary MV 
Switchgear with 

ATS

IT Servers

➢ Power distribution for Data Center
Class 4: Fault tolerant solutions

- Each path shall 
be equipped 
with UPS/DC 
supply

- Separate
distribution
components

- Separate
compartments

- Muilti-Primary
Supply
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Introduction.

Medium voltage switchgear for primary distribution up to 42 kV suitable for indoor installations. Panels 
are available as a single busbar, double busbar, back-to-back or double level solution.

Product range

– Rated voltage up to 42 kV; rated feeder current up to 5000A

– Rated short time current up to 40 kA/3s

Key benefits

– Partitioned function compartments lead to maximum safety

– High voltage section totally independent of environmental influences

– No effect of site altitude on dielectric strength

– Independence of the environment makes for extremely long system life 

– Longer life than other system types

– Variety of demanding applications

Key features

– Vacuum circuit breaker

– CMT welded stainless steel enclosures for modular design 

– Panels coupled by plug-in busbar connectors 

– No SF6 gas work on site

– View ports to check switch positions 

– Highly customized versions available

– Switchgear can be back to wall installed

– Available in digital version

Data Center 
ZX0.2 /ZX2
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ZX0.2

Flexible ,Hight-quality design to meet all customer requirements type ZX0.2

Description

Gas Compartment

Operators 

Installation. 
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ZX2

Flexible ,Hight-quality design to meet all customer requirements type ZX2

Description

Gas Compartment

Operators 

Installation. 
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Introduction.

– SafeRing/SafePlus is the SF6 Gas insulated Ring Main Unit, with high performance of safety, 

reliability, economic. The main features:

▪ Sealed gas tank with IP67 degree; Mechanical and Electrical interlock 

▪ Compact structure and maintenance free

▪ Module design, and free configuration

Product range

– Rated voltage up to 36  kV; rated feeder current up to 1250A

– Rated short time current up to 20 kA/3s

Applicable Standard 

IEC 60694 : Common specifications 

IEC 60298 : Arc fault 

IEC 60129 : Isolation and Insulation

IEC 60265 : Switching and operations

IEC 60056 : Circuit breakers

IEC 60420 : Switch-fuse co-operation

IEC 60529 : Protection Degree

Safeplus Function Units

⚫ C- Cable Switch

⚫ F- Switch Fuse disconnector

⚫ V- Vacuum Circuit Breaker

⚫ CB- VD4 Circuit Breaker

⚫ Sl- busbar sectionaliser

⚫ Sv- with vacuum circuit breaker

⚫ D- Direct cable connection

⚫ De- with earthing switch

⚫ Be- Busbar earthing

⚫ M- Metering

SafePlus Features:

⚫ Customized design

⚫ Flexibility through top extension

⚫ Semi- & fully modular options
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Function Units Components and features Dimension External Busbar. 

SafePlus can be supplied in 11 different function units.

Voltage Indication.

Voltage presence indication system (VPIS)

Voltage detection system (VDS), low resistance (LRM)

Manometers 

Increases costumer’s assurance and safety

Signaling contact for signaling of pressure drops

Signaling contact without indicative scale 

Low voltage compartment

Available heights 124, 470 and 700 mm

Low voltage equipment can either be located behind front covers,

or in a top entry box

Combisensor.

The combi sensor is a Interface C bushing (400 series bolted) 

with three integrated sensors. It is installed instead of the 

normal bushing. The three sensors are one “ROGOWSKI” coil 

for current measurement and two capacitive voltage dividers 

for voltage measurement and indication. 

External busbars

Up to 1250 A

Easy installation

Extensible on both sides

Safe and reliable

Sealed & screened

Completed

Additional cover available
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Polling 
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Reducing the global warming potential by 99.99%

Benefits of AirPlus. Overview. 
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What is AirPlus made of ? 
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Alternative for Green solution AirPlus.
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Projects Reference. 
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Alternative for Green solution AirPlus.
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Projects Reference. 
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Alternative for Green solution AirPlus.
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Projects Reference. 
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Description

UniSec air-insulated switchgear is based on a highly flexible, modular 
concept with fewer parts and standardized solutions that can be 
readily configured to meet the specific needs of each application.

Key features

Designed and tested according to latest IEC 62271-200, GOST (RU) & 
GB (CN) standards

Internal arc proof IAC AF/AFL/AFLR with different gas exhausting 
variants

Loss of Service Continuity LSC2B/LSC2A/LSC2 solutions available

Partition Metallic PM Classification

Load break switch, vacuum contactor, vacuum and SF6 circuit 
breakers

Anti-seismic and marine version available

MV air-insulated switchgear Unisec.

Ratings

Rated voltage Up to 24 kV

Rated current Up to 1250 A

Rated short-time withstand 
current & IAC

Up to 25 kA @ 12-17 kV
Up to 25 kA @ 24 kV

Rated frequency 50 Hz / 60 Hz

Safe conditions for all applications



—

➢ Secondary Switchgear  AIS  Unisec.
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ABB Ability® solutions for electrification
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Digital Switchgear

Products & Systems with ABB’s 
renowned reliability

Digital Solutions enabling telemetry 
and intelligent processing

Hybrid Applications to deploy on-
premise and in the cloud

BaseL1

DigitalL2

ABB AbilityL3

Upgraded to 
Digital-Enabled

ABB’s Proven Switchgear
Portfolio

Upgraded to
ABB Ability Solution

Monitoring & 
Diagnostics

Automation 
& Control

Asset 
Manager

Energy 
Manager

Electrification Common Platform

Example:
UniGear ZS,
ZX,
Unisec
SafeRing SafePlus

Example:
UniGear ZS Digital,
ZX Digital,
Unisec Digital
SafeRing SafePlus Digital 

Example:
UniGear ZS Digital + ABB Ability
ZX Digital + ABB Ability,
Unisec Digital + ABB Ability,
SafeRing SafePlus Digital + ABB Ability, 

Offering Levels

March 14, 2021 Slide 35
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Digital solutions for electrification
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The digital journey: digital enabled assets
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Key digital switchgear components
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Levels of digitalization
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Conventional versus digital switchgear
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Sensors require less space

Conventional UniGear with 
instrument transformers

1. Current transformer
2. Voltage transformer

UniGear Digital with sensors

1. Relion® protection relay 
with IEC 61850

2. Current sensor
3. Voltage sensor
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Safety by design



—
Benefits – Simplicity
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Wiring & variants
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Sustainability via material and energy savings

Reduced material consumption
- Sensors are small & weigh less compared to Its
- Building support structures can be optimized
- Footprint savings possible (less frames)

Energy loss is minimized with the use of sensors
- Saving potential of up to 250 MWh over 30 Years
- Saves up to 150 tons of CO2



—
Key digital switchgear components

September 14, 
2021

Slide 42

Levels of digitalization
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ProtectionControlProtectionControl Control &
Protection

Vertical communication - MMS

Station Computer
IEC 61850 Server

Process Interface Process Interface Process Interface

ABB AbilityTM Digital Connectivity
What about IEC61850 Standards?

Time stamp with 1ms
resolution for alarms 
management
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Horizontal communication - GOOSE

ProtectionControlProtectionControl Control &
Protection

Station Computer
IEC 61850 Server

Process Interface Process Interface Process Interface

ABB AbilityTM Digital Connectivity
What about IEC61850 Standards?
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Protection using GOOSE

IED “B”

IED “A”

GOOSE
message

My circuit breaker
is not opening!

Activate circuit breaker
failure function!

OK, I’ve heard!
I’ll open my

circuit breaker.

REF615

REF615

No cables for 
interlocks

Re-configuration 
via software:

Easier and safer 
than changing 

wires after 
commissioned

16 ms faster 

interlock:

Also for load 

shedding

ABB AbilityTM Digital Connectivity
What about IEC61850 Standards?
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▪ 2 ports each device, full-duplex multicast

▪ Cost efficient – reduced no. switches

▪ No switch over time

Network redundancy protocols

HSR

▪ Double ring topology

▪ No switch over time

▪ More than one error can be tolerated

PRP

ABB AbilityTM Digital Connectivity
What about IEC61850 Standards?
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Case studies cost saving :

▪ 10 substations

▪ 150 medium voltage cubicles

▪ 2000 low voltage breakers andmotors

▪ 100 low voltage drives

0

1

2

3

4

5

Hardwired Digital IED

M
U

S
D

Man-hours

Automation **

Cables and trays

1,5 MUSD
Savings
≈ 29%

** includes computers, switches, cabinets and IED costs

* Switchgear equipments not considered (the same for 
both cases)

ABB AbilityTM Digital Connectivity
Cost Saving on Investment 
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Key digital switchgear components
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Levels of digitalization
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IEC 61850-9-2LE process bus and GOOSE messaging
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One line diagram
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Digital solutions for electrification
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ABB Ability™: digital journey to improve business
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SSC600: ABB Ability™ Smart Substation Control and Protection for electrical systems

Digital Substation and Digital Distribution 

September 14, 
2021
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Smart substation control and protection SSC600

I>
I>>
Io->
interlock

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock.

I>
I>>
Io->
Interlock.

All protections

All measurements

All interlockings

With SMU’s (simple measurement I/O units)
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– One device for lineup - one Swicom can be

connected to up to 24 Relion® 615/620 relays

as primary sensing infrastructure to monitor

the circuit breakers:

• Opening and closing times estimation and

analytics

• Operation, trip counting etc.

• Contact wearing etc.

– Ready for additional sensors like:

• Temperature (Senseor, Exertherm)

• Partial discharge (PDCOM)

• Ambient temperature/humidity

Asset health and Performance management 

September 14, 
2021
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MV Switchgear Condition Monitoring
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Power and Energy management 
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cPMS: power management solution
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Power and Energy management 

September 14, 
2021

Slide 54

Energy management for infrastructure and plants/SCADA system
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Cyber Asset management
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Clionet Data Care 
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Digital Switchgear

Products & Systems with ABB’s 
renowned reliability

Digital Solutions enabling telemetry 
and intelligent processing

Hybrid Applications to deploy on-
premise and in the cloud

BaseL1

DigitalL2

ABB AbilityL3

Upgraded to 
Digital-Enabled

ABB’s Proven Switchgear
Portfolio

Upgraded to
ABB Ability Solution

Monitoring & 
Diagnostics

Automation 
& Control

Asset 
Manager

Energy 
Manager

Electrification Common Platform

Example:
UniGear ZS,
PrimeGear ZX,
ReliaGear ND

Example:
UniGear ZS Digital,
PrimeGear ZX Digital,
ReliaGear ND Digital

Example:
UniGear ZS Digital + ABB Ability,
PrimeGear ZX Digital + ABB Ability,
ReliaGear ND Digital + ABB Ability

Offering Levels

March 14, 2021 Slide 56
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Energy efficiency has become essential to running cost-efficient 
operations. ABB AbilityTM Energy Manager provides real-time 
understanding of your energy consumption and identifies areas of 
improvement. And it’s scalable, from a single site to a multi-facility 
system with hundreds of users.

Monitor

Discover Site performance, supervise the electrical system and 
allocate costs

Analyze 

Schedule automatic data exports, improve the use of assets and 
take the right business decision

Act

Set up alerts and notify to key personnel and remotely implement 
an effective efficiency strategy to achieve energy savings in a 
simple way.

Energy management made easy
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ABB Ability™ Energy Manager
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Key features
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ABB AbilityTM Asset Manager sets a new benchmark for simplicity 
and flexibility in asset-performance management. It gives you the 
power of seeing and optimizing your site equipment behavior any-
time, anywhere via an intuitive graphic interface, resulting in greater 
reliability and availability and minimized unplanned maintenance.

Condition Monitoring

ABB AbilityTM Asset Manager provides granular visibility of your 
asset behavior in real time for both LV and MV environments. 

Predictive Analytics 

Detect potential faults through condition assessment, performance 
trends and pre-alarm notifications.

Maintenance Planning

Root-cause analysis of asset condition enables predictive 
maintenance that significantly reduces unplanned downtime and 
operational costs.

Asset management made easy
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ABB Ability™ Asset Manager
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Key features
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* Availability of digital solution for various ratings to be clarified with allocated factory

Primary GIS
ZX0/ZX0.2/ZX2/PrimeGear ZX0 *

March 14, 2021 Slide 61

Digital switchgear if:

- Current and Voltage Sensors and

- Relion relay with or without digital bus IEC 61850 and GOOSE/SMV

or

- Traditional CT/VT and

- Relion relay with digital bus IEC 61850 and GOOSE/SMV

or

- Centralized control and protection SSC600

Digital switchgear if:

- M&D Solution such as:

o Cable temperature

o Gas density

o Others…

NOTE: Monitoring options like ABB AbilityTM SWICOM and connectivity with ABB Ability Asset 
Manager (formerly MyRemoteCare) are separate add-ons.

Automation 
& Control

Relion relay

CB mechanism monitoring

VI electrical life estimation

Current and Voltage sensors

Monitoring unit

Environment 
temperature 

monitoring

Gas density 
monitoring

Cable connection 
temperature 

monitoring

Monitoring & 
Diagnostics



—

* Availability of digital solution for various ratings to be clarified with allocated factory

Secondary GIS
SafeRing/SafePlus

March 14, 2021 Slide 62

Digital switchgear if:

- Current and Voltage Sensors (or combisensors) and

- Relion relay with or without digital bus IEC 61850 and GOOSE/SMV

or

- Traditional CT/VT and

- Relion relay with digital bus IEC 61850 and GOOSE/SMV

or

- Centralized control and protection SSC600 / RTU solution with external 
communication

Digital switchgear if:

- M&D Solution such as:

o Cable temperature

o Gas density

o Others…

NOTE: Monitoring options like ABB AbilityTM SWICOM and connectivity with ABB Ability Asset 
Manager (formerly MyRemoteCare) are separate add-ons.

Automation 
& Control

Relion relay

Position indication
Motor control

Fuse blown indication

Current and Voltage sensors
OR
Combi sensors

Monitoring unit

Environment 
temperature 

monitoring

Gas density 
monitoring

Cable connection 
temperature 

monitoring

Monitoring & 
Diagnostics
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Parinthon Pakdeenork (Prem)
Data Center Sales Specialist, 
ABB Electrification, Thailand

Suparada Chaowarat (Gink)
Data Center Team Lead and 
Technical Promotion Specialist
ABB Electrification, Thailand

Sales Specialist for ABB channel 
partner 

5Y

Technical Promotion team and 
Digital solution for Low 
voltage system

5Y

Sales Engineer for Critical 
power, Thermal management, 
Edge and Monitoring solutions

4Y

Sales Specialist for Data Center 
segment

1Y

Electrical Engineering, 
Chulalongkorn University

parinthon.pakdeenork@th.abb.com

(+66) 85-988-9800

suparada.chaowarat@th.abb.com

(+66) 83-591-9556

Electrical Engineering, 
Thammasat University,
University of Nottingham
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Webinar Materials
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ABB Review 3/2020

https://search.abb.com/library/Download.aspx?DocumentID=9AKK107680A9563&LanguageCode=en&DocumentPartId=&Action=Launch&_ga=2.264003787.616143954.1596556440-629929440.1594733669
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MV products for Data CentersABB Data Center Solutions LV products for Data Centers ABB Thailand

https://new.abb.com/medium-voltage/by-customer-segment/data-centers-old
https://new.abb.com/data-centers/
https://new.abb.com/data-centers/
https://new.abb.com/low-voltage/industries/datacenters
https://new.abb.com/th
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Global webinars and virtual events
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Data Center virtual events

https://new.abb.com/data-centers/industry-events
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ABB Smart Societies - Data center interactive landscape
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https://abbsmartsocieties.com/

https://abbsmartsocieties.com/#data_center

https://abbsmartsocieties.com/
https://abbsmartsocieties.com/#data_center
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