
Asset Monitoring Solutions
Integrated monitoring packages for a 
smarter, more reliable power grid
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Single breaker power 
plants 

Newly installed fleets

And integrated smart grids 

All have one thing in 
common

ABB’s Asset Monitoring 
Solutions improve system 
reliability

The primary goal of Asset Monitoring is to 

provide a system for continuously monitoring 

asset health.  When a problem is detected, a 

diagnosis of the root cause is reported to a user 

so that the problem is minimized and the user 

can turn their efforts to immediately resolving 

the issue.  Event driven reporting means that the 

assets inform the user that attention is required.  

By utilizing a consistent monitoring and reporting 

solution for all assets, a standardized approach 

to managing information is provided by the 

asset management system.

A utility’s highest expense is an unexpected 

outage.  Continuous monitoring of asset 

health and proactive maintenance are the new 

reliability strategies.

Managing minute operating data from multiple 

OEM switchgear throughout interstate 

substations is a daunting task. 

Easily know the operating capability, retrieve 

historical data, and predict maintenance before 

it’s needed on each asset with ABB’s Asset 

Monitoring Solutions.

ABB recognizes that industry needs are 

changing as resources become limited and 

have, therefore, established expertise in remote 

monitoring of all critical substation diagnostic 

metrics. One such service combines ABB’s 

universal breaker monitor with deep operational 

and diagnostic expertise to give real-time asset 

optimization and allows remediation prior to 

failure. 
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Why Monitoring?

With continual monitoring there is no need to regularly open a 

breaker for exploratory maintenance, information is streamlined 

throughout the company, and work procedures become 

predictive rather than reactive.  The overall result being lower 

costs from a smarter, more reliable power grid.

Integrate everything needed to drive down 

operation and maintenance costs

Automatic monitoring of maintenance conditions 

Empower predictive & proactive maintenance 

procedures

Improve reliability

Consistent reporting of substation and assets

Improve environmental/regulatory compliance  

with decreased SF
6
 emissions

Reduce time to repair through optimized work 

processes

Compatible with multiple OEM power equipment 

and network devices
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ABB Advantages

OEM Supplier of high voltage switchgear

 − Dead tank circuit breaker, live tank circuit breaker, gas 

insulated switchgear, generator circuit breaker, hybrid 

switchgear, and all related AIS & GIS equipment

 − We have the expertise to manufacture market-leading power 

grid assets and in-house knowledge to develop the best 

monitoring solutions for those assets.

Services to support all aspects of your project

 − Engineering (drafting)

 − Installation / Commissioning

 − Remote Service / Training

ABB Global impact

 − Leverage technologies and experience across all business 

units

 − More than 700 Service Experts worldwide

Partnerships for extended knowledge base and 
capabilities

 − External partnerships with communication providers to 

support a wireless infrastructure

 − Internal and external partnerships for software and network 

solutions

Packaged solutions

 − Ready-To-Go equipment monitoring devices, software, and 

integration

 − Pre-assembled external cabinets for easy installation

 − Proven technology

 − ABB is the largest provider of switchgear monitoring. We have 

hardware and software for ABB and other OEM equipment 

available as both a factory installed option or field retrofit.
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Asset Monitoring Benefits

Innovative technologies 

 − Our equipment monitoring packages provide a compliant 
“Smart Grid” solution that continually monitors the health of 
a circuit breaker.

 − Our software seamlessly integrates power grid assets, 
monitoring equipment, communications devices, and user 
controls creating a cohesive and easy-to-use system.

Productivity

 − Allows users to move from the typical “time-based 
maintenance” to a “conditioned-based maintenance” 
approach. 

 − Defers/extends maintenance intervals

 − Reduces unnecessary downtime

 − Extends equipment life

Efficiency

 − Useful tool for maintenance personnel to effectively maintain 
assets

 − Prioritizes higher maintenance (preventive/corrective) 
actions

 − Allows adequate time to schedule outages

 − Enables ability to predetermine any parts or equipment 
required for maintenance or repair

Environmental Impact

 − Compliant with EPA regulations to reduce the usage of SF
6
 

gas

 − Provides early leak detection

 − Facilitates proper outage planning

Cost-reduction

 − Reduces maintenance intervals

 − Reduces / eliminates emergency repairs

 − Prevents loss of revenue due to failed equipment

 − Minimizes SF
6
 gas usage



Monitoring at Work

ABB’s solutions include a comprehensive set of power equipment monitoring tools.  Newly built or field installed high voltage 

circuit breakers and other switchgear may have multiple components and functionality monitored.  Our complete solution has 

something for every piece of equipment in your fleet.

Coil Signature Analysis

Coil currents can be collected during 

an operation via either shunts or 

powered CT’s. The coil signature, 

independently per coil, is then evaluated 

to determine the health of both the coil 

and the breaker’s mechanical system.  

Such monitoring of a circuit-breaker’s 

parameters is necessary to assess the 

breaker’s switching function capabilities.

Moisture

Online dew point measurement 

combined with SF
6
 gas monitoring 

provides an excellent assessment of the 

condition of the SF
6
 insulation.  Online 

dew point measurement alerts the user 

to moisture issues, which can weaken 

the insulation properties of SF
6
 and 

cause rapid deterioration.

Breaker timing through simulated 
travel

Breaker timing parameters can 

be extracted from any breaker 

manufacturer or type by using auxiliary 

switch timing. Auxiliary switch timing 

can serve to calculate contact speed, 

reaction time and mechanism time. A 

travel curve is built applying our patent 

pending simulated travel functionality.

Interrupter wear

Online monitoring of accumulated 

interrupter wear enables service to 

be performed on a proactive basis, 

eliminating costly, unplanned interrupter 

overhauls.  This feature also eliminates 

any invasive measures to remove and 

inspect the interrupter.

Close and trip coils

ABB can monitor the breaker’s close 

and trip coils, whose failure may not 

otherwise become evident until called 

upon to operate. Open as well as 

shorted coil conditions are monitored, 

as failure in either mode can result in 

unplanned outages. Affording such 

early detection of control coil problems 

enables scheduling of repairs during off-

peak times.

Mechanism charging system

Critical to successful fault current 

interruption is the breaker’s mechanism, 

which relies on a charging motor to 

maintain readiness to operate. ABB 

monitors the number of motor starts

per day as well as the motor run time. 

It differentiates between motor starts 

that follow breaker operation from those 

without operation.  Conditions such as 

worn motor brushes, inefficient pumps 

or hydraulic leaks can be detected 

before they result in loss of stored 

energy.

Heaters

All high voltage circuit breakers 

require anti-condensation heaters in 

the control cabinet. Additionally, the 

interrupting tanks and / or mechanism 

may also require auxiliary heating to 

assure proper breaker operation at 

low temperatures. ABB monitors both 

thermostatically controlled as well as 

continuously energized heaters. 

SF
6
 gas monitoring

Sulfur-hexafluoride (SF
6
) is essential for 

maintaining insulation to ground and 

for abetting current interruption. Any 

significant loss of the gas can lead 

to breaker failure, while even small 

emissions contribute to the greenhouse 

impact on the environment. Through

on-line monitoring, ABB provides 

advance warning of performance-

affecting leaks and helps utilities 

document their SF
6
 usage in support of 

the EPA’s drive to reduce greenhouse 

gas emissions.
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Complete Solution

ABB has expanded monitoring packages into a complete solution.  With a portfolio of solutions that is unmatched in today’s 

market, ABB has at least one solution for every asset monitoring need, regardless of industry or scope. Let us design a system 

that works best for you.

Engineering Research and Design

Our internal engineering team will review all of the equipment 

specifications and assist in the design of an applicable 

monitoring solution.  Included with this package are all of the 

necessary monitoring hardware components, universal kits for 

auxiliary cabinets and SF
6
 gas plumbing, and new or revised 

equipment wiring diagrams when required.

Project Management 

ABB HV Service pulls upon in-house project management 

expertise and partnerships with vendors for specific project 

support. 

Network & Communication Architectures

We have field tested and implemented many communication 

applications within high voltage transmission substations.  This 

includes hardwire and wireless applications (e.g. cellular).

IT Security

One of the main challenges for utilities is the requirements 

surrounding NERC CIP (North American Electric Reliability 

Corporation’s Critical Infrastructure Protection plan).  ABB 

can support applicable projects to eliminate NERC CIP or IT 

concerns that effect the implementation of such projects.

Data Validation

A key element associated with communications is the validation 

of the data being monitored. Knowing that the correct 

information is being displayed at the asset level is crucial. ABB 

does this in two separate methods.  First, the ABB monitoring 

devices offer an integrity feature that can indicate any sensor or 

data issues at the breaker. The second level is done within the 

asset server to continuously poll a device to ensure that proper 

communications are not lost. Thus, an alarm will be generated 

and the condition will be suspended indicating the specific 

area(s) of concern. 

System Integration

Bridge the gap from user to documentation for items including 

spare parts, SOP procedures, manuals and more.  Integrating 

the Computer Maintenance Management System (CMMS) 

allows the user to use real-time condition data to optimize the 

maintenance cycle.

Device Integration 

ABB’s Device Integration Center (DIC) creates objects 

and enriches them with all aspects for efficient device 

management over the entire life cycle, from the design phase to 

maintenance.

Non-ABB circuit breaker with pre-

assembled condition monitoring 

cabinet

Already easy to install with plug-and-play technology, HV 

Service easily performs the most detailed installations

Pressure sensor installed inside 

main cabinet on non-ABB circuit 

breaker
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Complete Solution

Factory Installed Devices

Every device is installed, tested, and ready for commissioning 

at the time of breaker installation.  ABB also supports factory 

installations of other OEM manufactures as well.

Factory Cabinet Assembly

Utilizing internal and external resources, we are able to pre-

assemble monitoring device cabinets, saving valuable time and 

effort during installation.

Site Installation & Commissioning

HV Service has one of the largest and well trained field service 

crews in the industry for jobsite services.

Turnkey

ABB has the capability to perform turnkey services to the 

highest standards, managing the entire project so you can 

focus on other core business activities.

Training

We offer on-site training, as well as an equipment monitoring 

device training course in our new training center where 

attendees can earn PDH’s or CEU’s.

Phone Support

Our technical support engineers have the experience, training, 

and resources required to handle your support request. Our 

process includes 24-hour access to the ABB support and 

development network.

Availability Contract

ABB availability contracts are custom-tailored to supplement 

your in-house expertise and provide the additional capabilities 

you need to keep asset performance at peak levels.

Remote Services

ABB remote monitoring services, which combine secure 

remote connectivity with technical capabilities, can include 

complete and total asset management responsibility, tailored 

to the individual needs of a system. Beyond furnishing periodic 

reports and maintenance recommendations, ABB can also 

automatically dispatch expert service personnel to address any 

site assets whose needs are remotely detected.

Retrofit

ABB supports installed equipment with field retrofits of any 

monitoring device on any high voltage SF
6
 switchgear.  ABB 

HV Service is able to provide varying levels of support to 

retrofit projects from supplying the hardware to full turnkey 

management.

Upgrades  

ABB offers evolution paths to upgrade older equipment to the 

latest technology and benefit from improved reliability.

Gas Management Services

ABB HV Service offers complete SF
6
 gas management services.  

Monitoring solutions can be supported with an array of services   

from leak repair to the convenience of consolidating all 

environmental needs into one comprehensive supplier.

Supports AHC Solution

Asset Health Center uniquely embeds ABB’s T&D engineering, 

equipment monitoring, and systems expertise into a 

comprehensive intelligence platform that enables utilities to 

establish enterprise-wide, end-to-end asset management 

business processes to lower costs, minimize risk and improve 

reliability.

CBS-F
6
 with tubing kit made to 

minimize SF
6
 leaks

Installed CBS-Lite (indicating normal 
conditions)

System design, drafting, & jobsite 
services are integrated in a complete 
solution
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Smart Grid Compatible

With the addition of sensors and devices, our equipment 

monitoring packages will turn your high voltage 

switchgear into a smart enabled asset. 

A series of external sensors provide the monitoring device 

with information on key parameters necessary to access 

the condition of the switchgear.  Each diagnostic feature 

requires information on several parameters.

How it works
A standard circuit breaker can provide basic alarm contacts for 

SCADA, but it lacks the necessary smart-intelligence equipment 

to maintain a reliable grid through proactive condition-based 

assessment.  ABB has specifically designed “Equipment 

Monitoring Packages” that add the required sensors and device  

(e.g. CBS Lite) to collect information at a circuit breaker’s main 

cabinet. The device acts as a collection point or gateway to 

convert all the required signals and conditions into a protocol 

(e.g. DNP3.0). This protocol can then be communicated through 

fiber, Ethernet, or wireless (e.g. cellular) applications via the 

customers network.  The bundled smart grid packages are 

key to proactive maintenance strategies and lowering O&M 

costs through condition-based maintenance. 

Smart-enabled assets employ continuous monitoring 
services to send proactive event notifications of key 

performance indicators (KPIs).

Example travel sensors gather diagnostic information from 

operating mechanisms 

Remote Enabled Services

How it works
Remote monitoring allows off-site personnel to access, interpret, 

and act on all critical data as it is examined by a monitoring 

device or after it has been interpreted by the system.  Remotely 

monitoring assets may be done via a company’s on-site server, 

remote hosting, via off-site servers (data transfer via wireless 

communication), or via ABB-hosted servers.

Remote Connectivity
 − Enhance the effectiveness of services, via the secure, remote 

link

 − Centralized personnel manage multiple assets

System Diagnostics
 − Allows the equipment to be diagnosed on a remote basis, 

saving valuable maintenance time and unnecessary equipment 

outages

 − Root cause analysis provides recommendations for corrective 

actions

Remote Enabled Troubleshooting
 − Expands the resources available to address issues that arise 

with the system

 − Significantly reduces diagnostic and response time 

 − Personnel no longer need to drive to each location to 

manually inspect & interpret alarm reports

Benefits of Remote Monitoring
 − Data collection and analysis begin immediately

 − Experts are brought closer to the problems (and solutions)

 − Technical collaboration shortens time-to-resolution

 − Solutions can be deployed via remote connections

Remote monitoring provides 

24/7 access to a digital 

fingerprint of your asset’s health
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Asset Optimization Software

Truly intuitive software for complex systems

No matter how large your fleet or the combination of 

assets that are in it, ABB’s asset monitoring software will 

provide you will real-time information on everything from 

the entire system to a single asset with the click of a 

button.

How it works
Asset Optimization Software continuously monitors multiple 

types of substation assets in a single user interface which 

provides a neatly organized monitoring dashboard.  

The dashboard provides the user a quick overview of their 

substations and the health of the asset devices.  This overall 

visualization is used to assist in planning breaker or switchgear 

maintenance.  Maintenance personnel are better prepared to 

work on the substation assets when provided with descriptions 

of possible causes and suggested actions for each condition.  

In addition, integrated documentation such as instruction books, 

maintenance manuals, and data sheets provide further reference 

and guidance material to maintenance personnel. 

From the dashboard, easy menu navigation allows for additional 

analysis and interaction with each substation asset. Asset 

monitors identify status changes in an intelligent device to 

identify abnormal conditions using advanced equipment 

condition monitoring applications.  Asset monitors can exist 

in any part of the hierarchy, such as the device, historian or at 

the enterprise level. Using information from devices or systems, 

these asset monitors identify performance events.

Area map, green dots represent each substation

Scalable
Robust
Easy-to-Use

Using patented Aspect ObjectTM technology, ABB’s Asset 

Optimization software provides you with a scalable, 

robust, and easy-to-use solution for in depth monitoring 

of assets throughout your system.

Internal (i.e. condition of interrupter) and external (i.e. weather) 

factors can be assessed quickly with limited technical 

knowledge.  Everything a user needs to further investigate root 

cause analysis and determine the best course for corrective 

action is at his / her fingertips.

Example system screens demonstrate ease of use with which 

information can be interpreted:

Need to integrate specific functions or deploy across multiple 

operating companies?  Asset Optimization is powerful and 

flexible enough to meet your needs.  Call today to schedule an 

interactive demonstration. 

Health Score screen

Asset is 97% healthy 
(green light for positive 
health scrore matches 
green light on area map)

Calibration screen

Asset has experienced 
3% wear on interrupter 
contacts on phases 1 & 3 
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Monitoring Devices for High Voltage Applications

ABB adds equipment monitoring packages to high voltage circuit breakers, GIS, GCB, and hybrid switchgear to smart-enable 

them.  We have hardware and software for ABB and other brands of OEM equipment available as both a factory installed option 

or field retrofit. All types of high voltage SF
6
 switchgear are supported (DTB, LTB, GIS, GCB, and hybrid modules, from 38 kV to 

800 kV).  Implementing a versatile solution from the market leader is faster and easier than spending limited resources developing 

a monitoring solution in-house.

Monitoring Device Description Advantages

CBS (Circuit Breaker Sentinel)  − Diagnostic and monitoring system for high voltage 

switchgear (DTB, LTB, GIS, hybrid) rated 38kV and 

above

 − Measures interrupter wear, integrity of the SF
6
 gas 

system, mechanical system, electrical control system, 

and auxiliaries

 − Monitors equipment to ensure availability

 − Factory install or field retrofit

 − Reduces probability of unnecessary maintenance using asset 

condition versus time in operation

 − Alerts owners to conditions that may compromise operation

 − Data acquisition and analysis occurs automatically

 − Increases reliability and identifies potential problems early

 − Eliminates need for time-based or operation based maintenance

 − Optimizes service time and maintenance intervals by identifying 

parameters that have changed beyond established limits

CBS-Lite  − High voltage switchgear (DTB, LTB, GIS, hybrid)

 − Circuit breaker timing through simulated travel 

technology

 − Measures SF
6
 gas system, interrupter wear, 

mechanical system, electrical controls & auxiliaries

 − Provides two tiers of alarms - Caution: investigate 

event & Problem: event may require immediate action

 − Communicates via network or wireless communication

 − Factory install or field retrofit

 − Patent pending simulated travel feature provides timing data 

without the cost or complexity of sensor installation

 − Universal appllicability to use on any manufacturer‘s high voltage 

switchgear (DTB, LTB, GIS, hybrid module)

 − Simple enough to be user-installed, installation is also available 

through ABB HV Service

 − Improved accuracy through advanced algorithms

 − User friendly software

CBS-Lite CSA  − Coil Signature Analysis captures coil currents during 

an operation via shunts or powered CTs

 − First time to peak is measured against setpoints to 

determine health of switchgear

 − Coil signature is stored with operation record for 

evaluation by the user

 − Field retrofit of installed base

 − Assesses the condition of circuit breaker, operating mechanism, 

and related components, such as: faulty lubricant, slowing trip 

latch, or loose connectors

 − Universal appllicability to use on any manufacturer‘s high voltage 

switchgear (DTB, LTB, GIS, hybrid module)

 − Simple enough to be user-installed, installation is also available 

through ABB HV Service

 − Improved accuracy through advanced algorithms

CBS-F
6

 − Monitors SF
6
 gas density on high voltage switchgear 

and provides information on leak rates and gas 

trending

 − Communicates via network or wireless communication

 − Factory install or field retrofit

 − Gas sensors support a range of 0 to 150 PSIG

 − Provides two tiers of alarms - Caution: investigate 

event & Problem: event may require immediate action

 − Universal appllicability to use on any manufacturer‘s high voltage 

switchgear (DTB, LTB, GIS, hybrid module)

 − Advanced algorithms for improved accuracy

 − Automatic data collection & storage

 − Simple enough to be user-installed, installation is also available 

through ABB HV Service

 − User friendly software

GMS-600  − Designed specifically for Generator Circuit Breakers

 − Protects GCB from damage and helps to increase the 

reliability of the power plant

 − Calculates remaining time-to-overhaul

 − Monitors SF
6
 density

 − Network interface through Web application via TCP/IP

 − Factory install or field retrofit

 − Manages a proactive and cost effective maintenance program to 

ensure power plant reliability and availability

 − Flexible data collection via web client

 − Advanced detection of abnormal conditions

 − Advanced data recording and event logging improve diagnostic 

capability in case of failure

MSM  − Designed specifically for Gas Insulated Switchgear

 − Measures SF
6
 gas density

 − Calculates a leakage trend to support maintenance 

planning

 − Temperature and pressure compensated sensors

 − Factory install or field retrofit

 − Remote access

 − Instant system overview improves reaction time

 − Functional redundancy provides system reliability

 − Advanced algorithms aid plannning for next maintenance cycle

 − Easy “plug and play
„
 integration

Asset Optimization  − Continuous health condition monitoring software 

for system-wide assets with root cause detection 

capabilities reported into a single user Interface

 − Empowers remote connectivity & immediate access to 

monitoring information for all assets or a single asset

 − Consistent reporting of asset health

 − Real-time monitoring improves speed of corrective measures

 − Same functionality for all assets reduces number of procedures 

 − Faster and precise fault detection reduces downtime 

 − Cost reduction due to improved maintenance tools

 − Scalable, robust, and easy-to-use functionality

 − Universal appllicability to use on any manufacturer‘s high voltage 

switchgear (DTB, LTB, GIS, hybrid module)
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Notes
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High Voltage Service

100 Distribution Circle

Mount Pleasant, Pennsylvania 15666, USA

Phone: +1 (724) 696-1300

Fax: +1 (724) 696-1379

www.abb.us/hvservice


