Standby power is electrical power that a device consumes when not in present use, but plugged in to a source of power and ready to be used
An emergency power system is an independent source of electrical power that supports important electrical systems on loss of normal power supply. A standby power system may include a standby generator, batteries and other apparatus
The varied types of uninterruptible power supplies (UPS) and their attributes often cause confusion in the data center industry. For example, it is widely believed that there are only two types of UPS systems, namely standby UPS and on-line UPS. These two commonly used terms do not correctly describe many of the UPS systems available. Many misunderstandings about UPS systems are cleared up when the different types of UPS topologies are properly identified. UPS topology indicates the basic nature of the UPS design. Various vendors routinely produce models with similar designs, or topologies, but with very different performance characteristics.
Standby power: the basics

Could you run your business without any power?

Most businesses today are completely dependent on having a reliable source of electricity in order to function normally. But it’s not just complete power failure that can cause businesses to cease operating…

There are several types of power interruption and each affects electrical equipment differently. For example, a ‘sag’ is a reduction in power voltage that can cause IT systems to lock-up. In contrast, a ‘surge’ is an increase in power voltage that can cause permanent system damage.

To manage the risks associated with each type of power failure, you need to create a business continuity plan to protect your equipment. The first step is to gain an understanding of how much power is needed, for what purpose, and for how long. For example, a small business may require sufficient backup power to safely shut down its servers, whereas a bank may require extended runtimes to continue powering its banking and security systems to monitor and protect its premises.

Most standby power systems will involve the use of an uninterruptible power supply (UPS). The UPS either carries a load to allow data to be saved and systems to be shut down correctly, or it acts as a bridge between the mains failure and a longer-term backup supply, such as a generator.

Most UPS use batteries for power storage, linked in with a battery charging system and either a single or double inverter system. Whilst all UPS act to maintain continuity of power, there are differences in their operation, reliability and the level of protection against fluctuations such as surges or spikes.

Selecting an effective UPS
There are three types of UPS available. Here’s a brief overview of each type:

Offline UPS



<img class="alignleft size-medium wp-image-2190" src="//www.upssystems.co.uk/wp-content/uploads/2011/09/Offline-UPS-mains-normal-300x185.jpg" alt="" width="300" height="185" />An offline UPS is the simplest and least expensive type of UPS, but it offers limited surge and spike protection. In normal operating mode these units have two operational circuits: an AC circuit fed directly to the load and a feed that charges a standby battery via a DC charger. In normal operating mode, power passes from the mains directly to the load with the secondary circuit charging the standby batteries. During a power failure the UPS detects the reduction in voltage and automatically switches the load so that it is fed by the standby battery via a DC/AC inverter.

An offline UPS is the most power-efficient system because the charger and inverter aren’t always operating and therefore don’t consume power continuously.

The reliability of modern technology makes failure of a UPS less likely than ever before. However, because the inverter for offline UPS is only operational when the mains supply fails, it is rarely tested under load conditions. This means that the only time an offline system can fail is when it is needed.

Online UPS
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Also known as ‘double conversion’ UPS, this is an ideal system to specify when coupled with a generator or other longer-term backup system. Most units over 10kVA will now be online or line-interactive systems. Unlike an offline system, an online UPS provides the load with a cleaner, more regulated power source. In contrast to an offline unit there is no direct route between the mains supply and the load. After passing through a surge filter, the mains voltage is converted from AC to DC via a rectifier. This charges the batteries and feeds the second (double) conversion from DC back to AC via an inverter to feed the load.

It’s a more expensive system, but it’s also more reliable because the inverter is running continuously. And this offers a greater level of protection against surges and spikes, sags, brownouts, electrical noise and harmonics, as well as a complete power failure.

Advances in online units mean some can now operate in economy and smart modes to improve efficiency when critical loads are inactive, for example at night.

Line interactive UPS
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A line interactive UPS can be loosely described as an offline unit with a much greater level of voltage stabilisation and power conditioning.

In normal operation, the line-interactive unit feeds mains power through a voltage stabiliser and conditioner (AVS) to the load. At the same time, it feeds a battery charger linked directly to the standby batteries. During a mains failure, the load is switched from the AVS to the standby batteries providing power via a DC/AC inverter.

Line interactive UPS systems are efficient and offer lower running costs than online systems. The UPS’s lifetime is also increased as wear and tear on the batteries and inverter is reduced, because the load is transferred through to the inverter less often. However, line interactive UPS offer less protection against variations in electrical frequency and harmonics than online units.

Need some help?

Choosing the right kind of UPS for your needs depends on many factors. To find out more about standby power systems, or to discuss your requirements, call us for friendly, free advice on 01488 680 500.

Usage
on-line UPS Computer, Electronic equipments

off line UPS- lights, 

10 Things to Consider When Purchasing an Automatic Standby Generator
August 25, 2017

So you’ve made the decision: You need a standby generator. Maybe you’ve grown tired of the neighbor across the street flaunting his decorative patio lighting while the rest of the block sits in the dark. Or maybe your place of business simply can’t afford the costly production loss from an extended power outage. Whatever the reason for your generator purchase, it’s an important decision and many factors go into this purchase beyond the obvious questions of brand preference and price. The number of choices that await a buyer can make it a complicated process if the expectations are unknown. Here are ten questions to consider when you’re in the market for an emergency standby system for your home, business, or facility.

1.    What are your power requirements?  Your power needs can certainly tie back to your available budget, however, the primary determining factor for generator sizing can be answered with the following question: In the event of a power outage, should the generator run the entire building or just emergency loads? When sizing a generator for an entire building, factors like peak demands during summer months and the amperage of your electrical service are relevant details. When sizing for emergency loads only, the emergency circuits need to be determined. For an existing structure, this may require the electrician to split the emergency circuits from your main electrical panel into a separate emergency panel. For a home standby system, this decision is typically homeowner preference. For a critical application such as a healthcare facility, certain loads may be required to have emergency back-up in order to meet code compliance.   

2.    Which fuel type?  The most common fuel types for emergency standby systems are natural gas, propane, and diesel. While gasoline may seem convenient, it’s typically viewed as a poor fuel choice for standby systems due to its relatively short life of stability. Cost can be a factor when choosing between a diesel or natural gas generator (or propane) since the cost difference can vary depending on the size of the generator. The availability of the fuel source is another important factor. Diesel and propane provide an ‘on-site’ fuel source but may require a re-fill during an extended power outage, where natural gas is pulled from the local utility. Local code requirements may dictate which fuel types are available to your area; for example propane may not be an option within city limits in some regions. In addition, the type of facility can sometimes dictate if an on-site fuel source is required. 

3.    Who will install the equipment?  The general answer is a licensed electrician and may also require a licensed plumber, but the choice is most often up to the buyer. The key is to choose a reputable company with a history of installing standby generator systems. Some buyers may have a company in mind when deciding to purchase a generator while others may benefit from a referral. If the choice is unclear, one of our representatives would be happy to provide recommendations.

4.    Where will the generator be located?  The generator set should be located where it’s readily accessible for maintenance and repair, and high enough to keep rising water from reaching the generator. For outdoor and rooftop installations, comply with code requirements for minimum distance from combustible walls and building openings. For indoor installations, adhere to requirements for fuel supply, ventilation, exhaust ducting, and proximity to combustible materials. Typically the generator should be located as close as possible to the transfer switch and fuel supply. 

For more info, see Generator Placement.

5.    If outdoors, which enclosure type?  A follow-up question:  Is there a local noise ordinance? Some areas require the sound level of the standby system to be within a specific decibel rating at the nearest property line. If a specific sound requirement exists, the target sound level will determine the type of generator enclosure. Many residential or light commercial generators come standard with a sound attenuated enclosure while industrial grade generators may offer several enclosure types ranging from a standard weather enclosure to a custom package to meet strict requirements.

6.    What is the voltage requirement?   Common low voltages for the U.S. are: 120/240 volts single phase, 120/208 volts three phase, 120/240 volts three phase, and 277/480 volts three phase. If you are unsure, your electrician can provide this information.

7.    Which type of transfer switch?  Transfer switches for emergency standby systems are usually the automatically controlled type. Manual transfer switches can be supplied for certain systems if preferred, although this lack of automation usually doesn’t come with much of a cost savings. The size of the transfer switch (amperage rating) and installation location should be determined by your electrician and may depend on the earlier question of “entire building or just emergency loads?” If the system is sized to carry the whole building, the transfer switch may need to be service entrance rated which incorporates a utility disconnect within the transfer switch cabinet. For commercial/industrial applications, several other transfer switch features are available such as bypass isolation, closed transition, and programmed transition. 

8.    Any specific accessory requirements?  Accessory options will vary depending on the generator type. Residential or light commercial systems typically offer an optional remote annunciator panel which provides generator status and can be located in a preferred area indoors. Cold weather kits and remote monitoring are also available for many residential/commercial systems. For industrial systems, the number of available options is much greater, including an expanded list of communication options, enclosure lighting, alternator strip heaters, load centers, etc.

9.    Warranty duration?  The standard warranty for generator systems typically ranges from one year to five years depending on the generator type. Where a residential generator may come standard with a warranty ranging from two to five years, an industrial generator may come standard with a one or two year warranty and offer optional upgrades. It’s a good idea to understand the warranty duration and coverage of your standby system, and ask for upgrade costs if you prefer an increased coverage.

10.  Who will maintain the equipment?  Just like your vehicle, your generator needs to be properly maintained to help ensure the equipment will start and run as expected during your next power outage. Unlike your vehicle, generators tend to be neglected for extended periods between power outages. This can result in equipment failure during that critical time when you need it. Whether you are a do-it-yourselfer or if you prefer the added insurance of a maintenance program, keeping your equipment maintained properly is highly important to ensure reliable operation.

For more info, see Generator System Reliability.
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5. AS/NZS 3000 REQUIREMENTS

Clause 4.12 of AS/NZS 3000:2007 relates to ____________________________.

List five examples of electricity converters as defined by the Wiring Rules.

• _____________________________________________

• _____________________________________________

• _____________________________________________

• _____________________________________________

• _____________________________________________

AS/NZS 3000 reference ______________

4.12 ELECTRICITY CONVERTERS

4.12.1 General

For the purpose of this Clause, an electricity converter includes both static

and dynamic equipment designed to stabilize the supply voltage, or to

change the voltage or frequency of an electricity supply, or to maintain a

continuous electricity supply for a limited period of time when the primary

source of electricity supply is interrupted.

Examples include the following:

(a) Uninterruptible power systems (UPS).

(b) Semiconductor power converters (and inverters).

(c) Voltage stabilizers.

(d) Motor-generator sets.

(e) Rotary converters.

If an installation, or part thereof, is supplied via an electricity converter, is it

mandatory for the output of the converter to be controlled by one or more isolating

switches? ________________________________________________________

_________________________________________________________________

_________________________________________________________________

_____________________ AS/NZS 3000 reference ___________________
4.12.3 Control

Where an electrical installation, or part thereof, is supplied through an

electricity converter, the converted supply shall be controlled by an isolating

switch, or switches, at the output of the converter, or at the switchboard to

which the output is connected.

Each electricity converter shall be controlled by switches or devices

suitable for starting and stopping the converter. Where there is more than

one switch or device for this purpose, they shall be grouped together and

clearly identified.

An electricity converter shall be so arranged that it cannot supply energy

upstream of the point of connection to the installation either directly or

indirectly.

Exception: Electricity converters may be arranged to supply energy

upstream of the point of connection to the installation subject to any

additional conditions required by the electricity distributor.

Provision shall be made to ensure that all necessary connections for

protection in the installation remain intact when supply is available from the

output of the electricity converter.
Is an electricity converter allowed to supply energy upstream of the point of

connection?_______________________________________________________

_________________________________________________________________

_____________________ AS/NZS 3000 reference ___________________
An electricity converter shall be so arranged that it cannot supply energy

upstream of the point of connection to the installation either directly or

indirectly  (4.12.3)
Is an isolating switch fitted to an electricity converter allowed to operate

automatically?_____________________________________________________

_________________________________________________________________

_____________________ AS/NZS 3000 reference ___________________

4.12.4 Isolation

4.12.4.1 General

Each electricity converter shall be provided with an independent isolating

switch in accordance with Clause 2.3.2.2.

The isolating switch shall—
(a) be installed adjacent to or on the electricity converter so that a person

operating the switch has a clear view of any person working on the

converter;

* (b) be provided with a means of securing the device in the isolated

position that requires a deliberate action to engage or disengage it;

(c) comply with Clause 4.13 when the electricity converter incorporates an

electric motor;

(d) be under manual control only; and

(e) not be capable of being overridden or bypassed by programmable

control systems or the like.

Is an isolating switch fitted to an electricity converter allowed to be overridden or

bypassed by a programmable control system?

_________________________________________________________________

_____________________ AS/NZS 3000 reference ___________________

not be capable of being overridden or bypassed by programmable

control systems or the like. 4.12.4.1 General

Must electricity converters be provided with overcurrent protection?

_________________________________________________________________

_____________________ AS/NZS 3000 reference ___________________

4.12.5 Overcurrent protection

4.12.5.1 Electricity converter protection

Electricity converters shall be provided with overcurrent protection.

Exception: Overcurrent protective devices shall not be provided where the

unexpected interruption of the supply could cause a greater danger than

overcurrent.

Overcurrent protective devices shall be located as close as practicable to

the output terminals of the electricity converter so that the unprotected

interconnecting conductors are as short as practicable and, in no case,

exceed 15 m in length.

The unprotected interconnecting conductors shall be completely enclosed

by metal or other material that is not flammable.

Exception: Overcurrent protection may be provided by—
(a) an overcurrent protective device within the electricity converter itself;

or

(b) the characteristics of the electricity converter being unable to support

the fault current.

What are the requirements in relation to the location of overcurrent protection

devices for electricity converters?

______________________________________________________________

______________________________________________________________

______________________________________________________________

_____________________ AS/NZS 3000 reference ________________
Overcurrent protective devices shall be located as close as practicable to

the output terminals of the electricity converter so that the unprotected

interconnecting conductors are as short as practicable and, in no case,

exceed 15 m in length. 4.12.5.1 Electricity converter protection

How are the unprotected interconnecting conductors between the electricity

converter and the overcurrent protection device to be installed?

______________________________________________________________

______________________________________________________________

______________________________________________________________

_____________________ AS/NZS 3000 reference ________________
The unprotected interconnecting conductors shall be completely enclosed

by metal or other material that is not flammable
4.12.5.1 Electricity converter protection

Is protection required on submains and final subcircuits supplied from an

electricity converter? If so, what are the requirements?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

_____________________ AS/NZS 3000 reference ________________

4.12.5.2.1 General

Every submain or final subcircuit outgoing from an electricity converter shall

be individually protected in accordance with Clause 2.5 and shall also

include additional protection, where required, by Clause 2.6.

When selecting RCDs for circuits that are supplied by an electricity converter

incorporating an inverter, what factor must be taken into account?

______________________________________________________________

______________________________________________________________

______________________________________________________________

_____________________ AS/NZS 3000 reference ________________
4.12.5.2.2 RCDs

The possible waveform of a fault current to earth can affect the operation of

RCDs and shall be taken into account for the selection of the type of RCD.

Where an electricity converter includes an inverter, the RCD shall be of a

type suitable for the waveform of the particular inverter, and in accordance

with the inverter manufacturer’s recommendations.

NOTE: Requirements for types of RCDs are set out in Clause 2.6.2.2
Is it necessary to earth the output of an electricity converter? If so, what are the

requirements?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

_____________________ AS/NZS 3000 reference ________________

4.12.6 Earthing

The output of an electricity converter shall be provided with the same type

of earthing system used for the associated electrical installation.

Protective earthing conductors shall not be switched.

Provision shall be made to ensure that all necessary connections for

protection, such as the MEN connection, remain intact when supply is

available from the output of the system.
Is it necessary to maintain the continuity of the neutral conductor to the load from an

electricity converter?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

_____________________ AS/NZS 3000 reference ____________________
4.12.7 Neutral continuity

Electricity converters, particularly static converters, such as UPS, shall be

arranged to ensure that the continuity of the neutral conductor to the load is

not interrupted during bypass or maintenance switching.
Clause 7.3 of AS/NZS 3000:2007 relates to
The particular requirements of this Clause (Clause 7.3) supplement or

amend the requirements of Sections 2 to 7 of this Standard for

electricity generation systems connected to electrical installations

that are intended to supply, either continuously or occasionally, all or

part of the installation, including co-generation.

Is a standby generator considered to be an electricity generation system under the

requirements of the Wiring Rules?   Yes
__________________________________________________________________

__________________________________________________________________

_____________________ AS/NZS 3000 reference ____________________
7.3.1 General

The particular requirements of this Clause (Clause 7.3) supplement or

amend the requirements of Sections 2 to 7 of this Standard for

electricity generation systems connected to electrical installations

that are intended to supply, either continuously or occasionally, all or

part of the installation, including co-generation
Which Australian Standard provides guidance on the selection, installation and

control of standby generators?

__________________________________________________________________

__________________________________________________________________

_____________________ AS/NZS 3000 reference ____________________
7.3.2 Selection and installation of system

The selection, installation and control of electrical equipment that is

intended to form an electricity system shall comply with the following

Standards:

(a) Engine-driven generating sets........................................ AS/NZS 3010.

(b) Stand-alone power systems .............................. AS/NZS 4509 (series).

(c) Battery systems ........................................................ AS 3011 (series).

(d) Photovoltaic array systems ............................................ AS/NZS 5033.

(e) Inverter systems ............................................... AS/NZS 4777 (series).

For standby generators with an output greater than 25kVA, what system of earthing

must be used for the generator?

__________________________________________________________________

__________________________________________________________________

_____________________ AS/NZS 3000 reference

7.3.6 Earthing

The system of protective earthing in the electrical installation shall be

a MEN system in accordance with Section 5.

Exception: Where the output of the electricity generation system does not

exceed 25 kVA, the output may be arranged as a separated supply, in

accordance with the requirements of Clause 7.4.

Any exposed conductive parts of the electricity generation system shall be

earthed by connection to the main earthing conductor at the main

switchboard.

1. Standby power systems are intended to provide power at a specified;

(a) voltage only

(b) frequency only

(c) average power

(d) voltage & frequency
2. The term ‘UPS’ is an abbreviation for;

(a) universal power system

(b) universal power supply

(c) uninterrupted power system

(d) uninterrupted power supply
3. A UPS has an inbuilt inverter that converts;

(a) A.C to D.C

(b) D.C to A.C

(c) A.C to A.C

(d) D.C to D.C
4. Standby generators require a prime mover that is powered by;

(a) diesel

(b) liquid propane gas (LPG)

(c) natural gas

(d) any of the above
5. A circuit is supplied by ay an electricity converter that has an inbuilt inverter. If a

RCD is fitted to this circuit, the RCD must be suitable for a waveform that is;

(a) pure sinusoidal

(b) rectified

(c) suited to the inverter output

(d) none of the above. Any RCD can be used
7.3.5.2.2 RCDs

The possible waveform of a fault current to earth can affect the operation of

RCDs and shall be taken into account for the selection of the type of RCD.

Where an electricity generation system includes an inverter, the RCD shall

be of a type suitable for the earth fault waveform of the particular inverter,

and in accordance with the inverter manufacturer’s instructions.

6. Explain the difference between an inverter and a rectifier?

________________________________________________________________ An inverter and a rectifier perform opposite functions in electronic circuits. Both act as electric power converters; a rectifier changes current from alternating current (AC) to direct current (DC), while an inverter converts DC to AC

7. Where batteries are incorporated into an electricity converter, is it a requirement

to install an isolating switch to interrupt supply from the batteries?

_______________________________ AS/NZS 3000 reference ____________

7.3.4.2 Electricity generation systems incorporating batteries

Where batteries are incorporated in an electricity generation system, a

switch capable of interrupting the supply from such batteries shall be

installed adjacent to the batteries and shall be clearly identified to indicate

its purpose.

8. Is it necessary to earth the output of an electricity converter? If so, what are the

requirements?

________________________________________________________________

________________________________________________________________

_______________________________ AS/NZS 3000 reference ____________

7.3.6 Earthing

The system of protective earthing in the electrical installation shall be

a MEN system in accordance with Section 5.

Any exposed conductive parts of the electricity generation system shall be

earthed by connection to the main earthing conductor at the main

switchboard

9. Are protective earth conductors permitted to be ‘switched’ when incorporated

into a circuit supplied by an electricity converter?

________________________________________________________________

_______________________________ AS/NZS 3000 reference ____________

No
2.3.2.1.2 Alternating current systems
(c) Switching of earthing conductor prohibited An earthing conductor

shall not be isolated or switched.

A conductor used as a combined protective earthing and neutral (PEN)

conductor shall not be isolated or switched.
10.All electrical equipment connected to the output side of an electricity converter

shall be suitable for the _________________, _________________ and

___________________ of the output of the unit

4.12.8 Electrical equipment connected to output

All electrical equipment connected to the output side of an electricity

converter shall be suitable for the voltage, current and frequency of the

output of the unit.
11.When installing electrical equipment that is intended to form part of electricity

generation systems, guidance should be sought from which standards?

(a) Engine-driven generating sets....................... AS/NZS __________________

(b) Stand-alone power systems........................... AS ______________________

(c) Battery systems.............................................AS _______________________

(d) Systems incorporating photovoltaic arrays....AS/NZS___________________

AS/NZS 3000 reference ____________

7.3.2 Selection and installation of system

The selection, installation and control of electrical equipment that is

intended to form an electricity system shall comply with the following

Standards:

(a) Engine-driven generating sets........................................ AS/NZS 3010.

(b) Stand-alone power systems .............................. AS/NZS 4509 (series).

(c) Battery systems ........................................................ AS 3011 (series).

(d) Photovoltaic array systems ............................................ AS/NZS 5033.

(e) Inverter systems ............................................... AS/NZS 4777 (series).

4.12.1 General

For the purpose of this Clause, an electricity converter includes both static

and dynamic equipment designed to stabilize the supply voltage, or to

change the voltage or frequency of an electricity supply, or to maintain a

continuous electricity supply for a limited period of time when the primary

source of electricity supply is interrupted

