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POWER PROTECTION

Why is power protection important?

No company can afford to leave its IT (Information Technology) assets unprotected from power issues.

Here are a few of the reasons why:

« Even short outages can be trouble. Losing power for as little as a quarter second can trigger events

that may keep IT equipment unavailable for anywhere from 15 minutes to many hours. And downtime is costly.

- Utility power isn't clean. By law, electrical power can vary widely enough to cause significant problems

for IT equipment. According to current U.S. standards, for example, voltage can legally vary from 5.7 percent to

8.3 percent under absolute specifications.

- Utility power isn't 100 percent reliable. In the U.S., in fact, its only 99.9 percent reliable, which

translates into a likely nine hours of utility outages every year.

«  Generators and surge suppressors aren't enough. Generators can keep systems operational during an

utility outage, but they take time to startup and provide no protection from power spikes and other eletcrical disturbances.

What is UPS?

Put simply, UPS (Uninterrupted Power Supply) is a device that:

1. Provides backup power when utility power fails, either long enough for critical equipment
to shut down gracefully so that no data is lost, or long enough to keep required loads operational
until a generator comes online.

2. Conditions incoming power so that all-too-common sags and surges don't damage sensitive
electronic gear.

Basic structure

Figure 1 shows the basic structure of UPS, which consists of the following circuits and the battery :

1. Rectifier : Circuit which converts AC power to DC power

2. Inverter : Circuit which converts DC power to AC power

3. Bypass : Circuit which directly outputs AC power

4. Switch : Circuit which switches between inverter output and bypass output.

: Bypass :

| |

I I
---------------------------------- I I R EEEER SRR
i . E Rectifier Inverter . [ ;
...... A % ac=pe DC = AC A I

| |

I I

| - Battery |

Fig 1: Basic structure of UPS
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In the event of a power outage or failure occurring in the AC input, the UPS continues supplying power
from the battery to the AC output.

Online UPS : A system of supplying power by converting AC input (utility power) to DC
and reconverting it to stable AC by the inverter while constantly charging the battery.

30 Supplies power without momentary power breaks in the event of a power outage.
| | »
| |
g . Rectifier Inverter Lo
i — ® N i
Ao ] acspe DC = AC oo
| |
I ¥ |
I ' | I
: T Battery : Normally —
C o e e - . At power outage —>

Fig 2: Online UPS

Standby UPS : A system where normally AC input (utility power) is output as is to connected devices,

and when a power outage or abnormal voltage is detected, inverter starts feeding using power from the
battery.

In the event of a power outage, a few milliseconds of momentary break occurs in AC output.

LT T |

I I

: Bypass :

I I

I

| S B
g I Rectifier Inverter ] P
ACmput llllll : AC = DC ® DC = AC Switch —,—-I AC output

I I

| T e

I V | N Il

I Battery ; ANormally —

[ T I At power outage —5>

Fig 3: Standby UPS
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Protection provided for enclosed equipment: IP code

The degree of protection provided by an enclosure is indicated in the IP code, recommended in IEC 60529.

Protection is afforded against the following external influences:
*  Penetration by solid bodies
»  Protection of persons against access to live parts

5 *  Protection against the ingress of dust

*  Protection against the ingress of liquids

Note: the IP code applies to electrical equipment for voltages up to and including 72.5 kV.

T A
Code letter
(international Protection)

First characteristic numeral
(numerals 0 to 6, or letter X)

Second characteristic numeral
(numerals 0 to 9, or letter X)

Additional letter (optoinal)
(letters A, B, C, D)

Supplementary letter (optoinal)
(letters H, M, S, W)

Where a characteristic numeral is not required to be specified, it shall be replaced by the letter "X" ("XX" if both

numerals are omitted). Additional letters and/or supplementary letters may be omitted without replacement.

10 Unless the rules, standards and regulations of a specific country stipulate otherwise, Schneider Electric
recommends

the following IP values :

IP codes according to conditions
Normal without risk of vertically falling water Technical rooms 30
Normal with risk of vertically falling water Hallways 31
Very severe with risk of splashing water from all directions Workshops 54/55

2 Tya Tunn
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A brief description of the IP Code elements is given in the following chart :

Element Numerals [Meaning for the protection of equipment Meaning for the
or letters protection of persons

Code letters 1P
First Against ingress of solid foreign objects [Against access to hazardous
chracteristic parts with :
numeral 0 (non-protected) (non-protected)

1 > 50 mm diameter Back of hand

2 = 12.5 mm diameter Finger

3 > 2.5 mm diameter Tool

4 > 1.0 mm diameter Wire

5 Dust-protected Wire

6 Dust-tight Wire
Second Against ingress of water with harmful
chracteristic effects
numeral 0 (non-protected)

1 Vertically dripping

2 Dripping (15° tilted)

3 Spraying

4 Splashing

5 Jetting

6 Powerful jetting

7 Temporary immersion

8 Continuous immersion

9 High pressure and temperature water jet
Additional letter Against access to hazardous
(optional) parts with :

A Back of hand

B Finger

C Tool

D Wire

Supplementary letter
(optional)

=wmgHE

Supplementary information specific to :

High-voltage apparatus
Motion during water test
Stationary during water test
Weather conditions
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